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T6i xin cam doan:

Day la cong trinh nghién ciru cua riéng t6i dudi sy huéng dan cia GS.VS. Chau
Vin Minh va TS. Nguyén Xuan Cuong.

Céc s6 lidu va két qua dugc néu trong luan an l1a hoan toan trung thyc va chua duoc

ai cong bd trong bat ki cong trinh nao khéc.

Ha Nogi, ngay.....thang....nam 2023

Tac gia luan an
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LOI CAM ON

Luan an nay dugc hoan thanh tai Vién Hoéa sinh bién, Vién Han 1am Khoa hoc va
Cong ngh¢ Viét Nam véi sy tai trg kinh phi tur Dé tai nghién ctru co ban trong khoa hoc tu
nhién “Nghién ctru thanh phan héa hoc, hoat tinh gy doc té bao va khang viém cac loai
Barringtonia acutangula, B. pauciflora va B. racemosa ¢ Viét Nam” - ma s 104.01-2015.28.

Véi long biét on sau séc, toi xin bay to 10ng biét on t6i GS. VS. Chau Vin Minh, TS.
Nguyén Xuan Cudng 13 nhitng nguoi thay di tan tinh hudng dan, hét 1ong chi bao va tao moi
diéu kién gitip d& toi trong thoi gian 1am luan éan.

T6i xin bay t6 1ong biét on téi lanh dao Vién Hoéa sinh da ludn gitp dd, ung ho va tao
moi diéu kién t6t nhét ciing nhu nhitng dong gop vé chuyén mén cho toi trong sudt qua trinh
thuc hién va bao v¢ luan an.

T6i ciing xin chan thanh cam on TS. Nguyén Hoai Nam va tip thé can bo phong Duoc
liéu bién, Vién Hoa sinh bién da giup do toi nhiét tinh trong subt thoi gian hoc tap.

T6i xin tran trong cam on Ban Giam ddc cling cac can bo phong Pao tao Hoc
vién Khoa hoc Cong nghé¢, Vién Han Iam Khoa hoc va Cong nghé Viét Nam da
giup d& toi trong qua trinh hoc tap va hoan thanh luan an.

T6i xin chan thanh cam on TS. Nguyén Thé Cuong, Vién Sinh thai va Tai nguyén sinh
vat da gitp do toi thu thap miu va giam dinh loai, tén khoa hoc.

T61 xin chan thanh cdm on Pang uy, Ban Gidm hiéu Truong Pai hoc Cong nghiép
Viét Tri, lanh dao Khoa Cong nghé Hoa hoc-Méi truong va cac dong nghiép trong Khoa
Cong ngh¢ Hoa hoc-Moi truong da tao moi diéu kién tot nhét cho toi trong subt qua trinh hoc
tap va nghién cuu.

To1i xin bay t6 long biét on chéan thanh ti toan thé gia dinh, bd me, anh chi em hai bén
gia dinh, ban be va nhiing nguo1 than da luon luén quan tam, khich 1€, dong vién, giup do va
tao moi diéu kién cho t6i hoan thanh qua trinh hoc tap va nghién ctu nay.

Xin tran trong cam on!

Tac gia luan an

Quach Thi Thanh Van
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PAT VAN PE

Tir xa xua con ngudi di st dung thyc vat 1am thude, dén nay xa hoi loai ngudi
cang phat trién cang c6 nhu cau sir dung duoc liéu thién nhién boi nhidu dic diém vu
viét. Cac hop chat thién nhién c6 nhiéu vu diém nhu cdu trac héa hoc va hoat tinh sinh
hoc da dang, d& dugc hap thu va chuyén héa trong co thé ciing nhu doc tinh thap dé
dang phan huy. Do d6, cac hop chat thién nhién nhan dwoc quan tdm nghién ctiu cua
cac nha khoa hoc trong va ngoai nudc véi muc dich phat trién thanh cac dugc pham
chira bénh cho nguoi. Viét Nam c6 hé thuc vat vo cung da dang véi trén 12.000 loai
thuc vat bac cao ¢ mach va khoang 5.000 loai dugc sir dung trong y hoc dan toc dé
diéu tri nhiéu nhém bénh khac nhau. C4c bai thude trong y hoc ¢b truyén cé thé duoc
dung dudi dang doc vi hay phéi hop nhiéu vi. Ngoai gia tri chita bénh ciia hang trim
loai thudc d3 dugc ching minh thi rat nhiéu bai thudc da dugc hién dai hoa. Nhu mot
s6 loai thudc di dugc chiét xuit tr duoc liéu cua nude ta nhu rutin, palmatin, D-
strophantin, berberin, L-tetrahydropalmatin, artermisinin, cdc san pham tir tinh dau, ...
c6 mit rong rii trong nudc va xuit khau. Xu hudéng di sau nghién ctru y hoc dan toc va
tim kiém cac hop chat c6 hoat tinh sinh hoc cao dé lam thudc tir duoc liéu ngay cang
duoc thé gidi chu trong.

Ung thu 12 cin bénh pho bién va ndi lo stic khoe clia cic nude phat trién ciling
nhu dang phét trién. Theo sb liéu thdng ké cua co quan nghién ctru ung thu qubc té
(IACR, thuoc WHO) vira cong bd vé tinh hinh ung thu hiéu chinh theo d6 tudi cta
185 qubc gia, ving 1anh thd ndm 2020 thi so voi nam 2018, thé gidi ghi nhan thém
hon 2 triéu ca mic moi ung thu, 1én gan 19,3 triéu ca va sb ca tir vong tang tir 9,6
triéu ca (2018) 1én 9,96 triéu ca (2020). Nham muyc tiéu giam sd ca tir vong do ung thu
thi da dang cac ngudn gbc cac loai thude diéu tri ung thu 1a mot hudéng nghién ctru.
Céc nghién ctru gan day tir nim 1986-2006 cho thy 63% cac hop chét bat ngudn tir tyr
nhién lam cac thudc nhu Taxol, vinblastine, vincristine, din chét camptothecin,
etoposide duoc phét trién tir epipodophyllotoxin 13 cac thube diu tri ung thu trén thé
gidi. Mot sd cac hop chat chéng ung thu ty nhién hira hen khac nhu flavopiridol,
roscovitine, combretastatin A-4, axit betulinic (43) dang trong giai doan thir nghiém

lam sang va tién 1am sang [1,2].
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Chi Barringtonia da va dang nhan dugc sy quan tdm nghién ctru ctia cac nha
khoa hoc trén thé giéi. Cac hoat tinh ndi bat nhu gay doc TBUT [1-3], e ché enzym
a-glucosidase [4], khang vi sinh vat [5-9]. Tuy vdy, ¢ nudc ta c6 rat it cac cong bd
khoa hoc dugc ghi nhan vé TPHH va hoat tinh sinh hoc cia cac loai thudc chi
Barringtonia. Hién méi c6 1 nghién cru so bd vé cay Chiéc do - Barringtonia
acutangula va tach duoc 03 hop chét khung flavan-3-ol [10]. Tir co s6 trén, tac gia lua
chon tién hanh dé tai luan 4n “Nghién ciru thanh phin héa hoc, hoat tinh giy déc té
bao va khing viém cia hai loai Barringtonia acutangula (chiéc dé) va
Barringtonia racemosa (chiéc chiim) thudc chi Barringtonia ho Lecythidaceae (ho
Ldc virng)” nham phan 1ap duoc cac hop chat ¢ hoat tinh gay doc té bao va hoat tinh
khang viém tir loai Chiéc d6 - B. acutangula va Chiéc chum - B. racemosa thu thap &
Viét Nam.

Muc tiéu cta luan an:

- Xac dinh dwoc TPHH cua loai Chiéc do B. acutangula va Chiéc chum B.
racemosa thu thap ¢ Viét Nam.

- Panh gia duoc hoat tinh gdy doc TBUT va khang viém cuaa cac hop chat thu
dugc tir hai loai nghién ctu dé tim kiém cac hoat chat 1am co s& khoa hoc cho cac
nghién ctru tiép theo.

Noi dung chinh caa luan an:

- Phan 1ap cac hop chit tir loai Chiéc d6 B. acutangula va Chiéc chum B.
racemosa thu thap & Viét Nam sir dung céc phuong phép sic ky.

- Xac dinh cdu trac hoa hoc cua cac hop chét thu duoc str dung cac phuong
phap phd.

- Panh gia hoat tinh gdy doc TBUT va khang viém ctia cac hop chat thu duoc.
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CHUONG 1. TONG QUAN TAI LIEU VE VAN PE NGHIEN CUU

1.1. Khai quat chung vé chi Barringtonia ¢ Viét Nam
1.1.1. Pic diém phan loai hoc

Chi Loc vung Barringtonia J.R.Forst. & G.Forst. (1776) 1a mot trong khoang
20 chi cta ho Loc virng Lecythidaceae A.Rich. (1825). Trén thé gidi chi Loc virng ¢6
khodng 56 loai phan bd & cac ving nhiét d6i tir Pong Chau Phi t6i Australia, chii yéu
& Chau A. O Viét Nam c6 khoang 14 loai [11, 12] (Bang 1.1).

Bang 1.1. Cac loai thudc chi Loc vung ¢ Viét Nam

STT Tén khoa hoc Tén Tiéng Viét
1 | Barringtonia acutangula (L.) Gaertn. Chiéc do
2 | Barringtonia acutangula subsp. spicata (Bl.) Payens. | Chiéc khé
3 | Barringtonia cf. schmidtii Warb. ex Craib Cham bia
4 | Barringtonia angusta Kurz. Ving
5 | Barringtonia asiatica (L.) Kurz Chiéc chau 4
6 | Barringtonia coccinea (Lour.) Kost. Chiéc
7 | Barringtonia conoidea Griff. Chiéc chuy
8 | Barringtonia eberhardtii Gagnep. Chiéc eberhardt
9 | Barringtonia edaphocarpa Gagnep. Chiéc
10 | Barringtonia macrocarpa Hassk. Chiéc tréi to
11 | Barringtonia macrostachya (Jack) Kurz Chiéc chum to
12 | Barringtonia micrantha Gagnep. Chiéc hoa nho
13 | Barringtonia musiformis King Chiéc cau
14 | Barringtonia pauciflora King Chiéc it hoa
15 | Barringtonia racemosa (L.) Spreng. Chiéc chum

(1) Chiéc dé B. acutangula (L.) Gaertn.

M6 td hinh thdi: Cay than gd, cao dén 15 m, phan canh nhiéu, tan 14 ty nhién
thuong c6 hinh cau hodc hinh trimg; lodi moc & mién bac thuong rung 14 vao mua
dong, bup va 14 non thuong c6 mau do. La don, moc cach, thuong tép trung & dinh
canh; cudng 14 dai 5-10 mm, phién 14 hinh tring nguoc hoic hinh bau duc, dai dén 20
cm, mép ¢ ring cua min, gan bén 8-10 d6i. Cym hoa chum, thong, moc ¢ dau canh,

dai 30-110 cm, mang hoa doc theo truc phat hoa. Hoa déu, ludng tinh, mau 4, cubng
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hoa hoi phinh to & giap dé hoa, dai 3-5 mm, 14 bic dang vdy, ¢& 2 mm, c6 1ong & mép,
som rung; dai dinh nhau phia dudi thanh 6ng, dai 2-2,5 mm, duong kinh 3-3,5 mm;
thuy dai 4, hinh bau duc, dai 2,5-3 mm, bia co nhiéu 16ng; canh hoa 4, déu, 101, mau
trang pha hong nhat & giita, mau xanh & dinh, hinh bau duc, dinh cong, dai 1-1,2 cm;
nhi nhiéu, xép thanh 3 vong, khong déu, dinh nhau & phia duéi thanh 6ng, dai 3-4 mm,
phia trén ro1 dang soi mau do, 2 vong ngoai chi nhi dai 1,7-2,5 cm, vong thtr 3 nhi Iép
khong c6 bao phén, chi nhi dai 4-5 mm, bau dudi, 2-3 6, mdi 6 nhiéu noin, dinh trung
tru; voi nhuy dang soi, dai 2,4-2,5 cm. Qua hinh bau duc, co 8 khia doc, dai 2,5-3 cm,
rong 2-2,5 cm, mau xanh, mang dai tdn tai & dinh.

Sinh hoc, sinh thdi: Loai moc & ven kénh rach, cira song hodc noi triing thip
nuéc 1o dén ven sudi trong rimg nhiét déi thuong xanh; dugc trong 1am canh, bong
mat tai cc co quan, dudng phd, khu dan cu, gia dinh. Loai ra hoa hau nhu quanh nim,
qua tap trung nhiéu khoang thang 8-10.

Phdn bé: Gap pho bién & cac tinh tir dong bang, trung du dén céac tinh mién nui
tir phia Bac, mién Trung, Ty Nguyén dén cac tinh Nam Bo. Con c¢6 & Mianma, An
b9, Campuchia, Lao, Malaixia, Thai Lan, Indonéxia, Philippin, Australia [12].

(2) Chiéc khé B. acutangula ssp. spicata (Bl.) Payens.

M6 td hinh thdi: Dai moc nho, cao 3-5 m. L4 ¢ phién day, dai, khong 16ng, dai
15-20 cm, gan phu 10 cip, bia ¢6 ring min, cudng 8-15 mm. Chum thong & ngon, dai
30-50 cm, hoa dd, rong vao 1,5 cm, canh hoa dinh nhau & day, cao 1 cm, quén ra. Trai
cao 3 cm, c6 8 canh tron, cao, hot 1.

Phdn bé: Dua rach, Ha Son Binh dén Binh Duong [13].

(3) Cham bia B. cf. schmidtii Ward.

MG ta hinh thdi: Pai moc nho, nhanh khong 16ng. La chum & chét nhanh, phién
dai 20 ¢cm, bau duc thon, day tu tu hep, bia c6 rang nho, udn Xuéng, gan phu 9-10 cap,
cuéng 7 mm. Chum thong dai 30-35 cm, canh hoa dai 8-10 mm, tiéu nhuy nhiéu, dai
1,2 cm. Trai to bang ngon tay (t.

Phdn bé: Phit Qudc [13].

(4) Virng B. angusta Kurz.

M6 td hinh thdi: Pai moc. La c¢6 phién to dén 30(65) x 9-10(15) cm, thon

nguoc, day tir tir hep thanh cudng ngin, bia ¢6 rang nam. Chum thong, dai dén 1 m,
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hoa cach nhau, 14 dai 4, dai 1 cm, canh hoa to 3x3.5 cm, tiéu nhuy nhiéu, nodn sao 4
buf)ng. Trai dai 5,5-6,5 cm, c6 4 canh doc thép.

Phdn bo: Phu Québc [13].

(5) Chiéc chéu 4 B. asiatica (L.) Kurz.

M0 té hinh thdi: Pai moc cao dén 15 m. L& ¢o phién to, xoan rong, dau tron co
khi 16m, khong 16ng, dai, bia nguyén, cudng ving. Chum ngin & ngon, hoa to, 14 dai 2,
xanh, canh hoa 4, tréng, dai dén 7 cm, tiéu nhuy nhiéu. Trai to hon 7 cm, c6 4 canh,
hot 1. G6 do, tot.

Phdn bo: Dua bién: Nha Trang, Cén Pao [13].

(6) Chiéc dé B. coccinea (Lour.) Kost.

M6 td hinh théi: Pai mdc nhd, cd nhiéu nhanh mang 14, nhanh gia c6 vo xam
den. La twong ddi nho 10 x 4 cm, xoan ngugc day nhon, bia c¢6 ring nam cudng dai 2-
3 cm. Chum hoa dai 30 cm, thong, cong hoa nhu chi, dai 3 mm, ny hoa xoan 6 x 4
mm; 14 dai khong 16ng, vanh do, tiéu nhi nhiéu [13].

Phdn bo: Pa Nang.

(7) Chiéc chly B. conoidea Griff.

MG td hinh thdi: Pai moc nho, nhanh khong 16ng. L4 ¢ phién xoan thon nguoc,
bia ¢ rang ta, lang, khong long, cudng ngan. Chum ngan, mang 7-8 hoa, dai co 8
song, canh hoa ngan, tiéu nhyy nhiéu, nodn sao 3-4 budng. Trai c6 8 canh ngan ¢ day,
hot 1 [13].

Phdn bo: Dya rach, Lai Thiéu, Bién Hoa.

(8) Chiéc eberhardt B. eberhardtii Gagnep.

Mo ta hinh thai: Pai moc, nhanh non tia, c6 canh. La nho so vdi cac loai khac
(dang 14 Dung), 8-12 x 3-4,5 cm, gén gﬁn nhau ¢ ngon nhanh, gan phu 5-9 cép, bia c6
rang nam, cuéng 1-1,3 cm. Phat hoa do, dai 40-60 cm, mang hoa nhd, cong dai 5-12
mm, 14 dai 2 mm, canh hoa 4, dai 5 mm, tiéu nhyy nhiéu, chi dinh nhau & day, noan
sdo 2 budng [13].

Phdn bo: Rung Truong Son.

(9) Chiéc Barringtonia edaphocarpa Gagnep.

Phdn bé: Son La.

(10) Chiéc trai to B. macrocarpa Hask.


https://vi.wikipedia.org/wiki/Carl_von_Linn%C3%A9
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M06 ta hinh thai: Pai mdc cao 10 m, nhanh manh, khong 16ng. L4 to, phién, 20-
24 x 9-10 cm, thon nguoc hinh muSng, rong ¢ Y4 trén, day hep, tron trén cuéng, oliu
Xam, cuéng dai vao 1 cm, tron. Phat hoa dai 40-50 cm, thong, nu 15 mm, hoa tréng,
canh hoa tron, to 15 mm, tiéu nhuy nhiéu, chi dinh nhau & day, noan sao c6 4 canh cao
nhu cénh.

Phdn bé: Trén ving c6 da voi Song Pa [13].

(11) Chiéc chum to B. macrostachya (Jack) Kurz.

Mo ta hinh thdi: Pai moc 5-7 m. La to & chot nhanh, thon chét nhon nhon hay
ta, khong 16ng, bia c6 ring, gan phu 10-17 cip, cudng dai 5-17 cm, Chum dai dén 40
cm, nu 15 mm, hoa c6 cong ngfm, canh hoa 4, do, gﬁn nhu ro1 nhau. Trai dai 7,7 cm,
nhon 2 déu, ¢6 4 canh.

Phdn bé: Dya rach nude lo dén ring, luon luon xanh binh nguyén, tir Thira
Thién Hué tro vao [13].

(12) Chiéc hoa nhé B. micrantha Gagnep.

Mb ta hinh thdi: Pai Pai moc séng noi co6 nudc ngap. La nho hay trung, phién
dai 7-10 cm, rong 3-4 cm, xoan, ngugc, day day, bia c6 ring nho, déu, gan phu 5-7
cap, cubng 1-1,2 cm. Chim thong dai 10-20 cm, hoa nhé nhiéu, nu cao 4-6 mm, rong
3 mm, dai c6 4 rang, canh hoa 4-5, tréng, cao 4 mm, tiéu nhuy nhiéu, nodn sao 2
bu@)ng nhiéu nodn. Trai 4 canh ta, dai 2-2,5 cm, hot 1.

Phdn bé: Chau Déc [13].

(13) Chiéc cau B. musiformis Kurz.

Mo ta hinh thai: Pai mc 7-10 m, dudong kinh dén 30 cm, nhanh khong long. La
chum ¢ choét nhanh, phién xoan thon nguoc, choét ta, day nhon, khong 16ng, mat trén
nau 0 liu lang, mat dudi nau vang, gan phu 6-10 cip, cudng 2-3,5 cm. Phat hoa & nach
14, dai 10-12 cm ¢ trai, khong 16ng. Trai to béng trai cau, 4,5-6 x 3,5 cm, choét c6 theo
dai con lai, qua bi ciing, day 6 mm, hot 1.

Phdn bé: Dya subi, ving nui, 150-600 m, Quang Nam, Da Ning [13].

(14) Chiéc it hoa B. pauciflora King.

M6 ta hinh thdi: Pai moc 15 m. La khit nhau & chot nhanh, dai dén 30 cm,
khong 16ng, bia c6 ring, cudng dai 4-7 cm. Chum thong, dai dén 70 cm, nu to 1-1,5
cm, hoa huong, canh hoa 4, ro1 nhau, tiéu nhyy nhiéu. Trai hinh thoi, dai vao 5 cm.

Phdn bo: Rung ludn ludn xanh. Nha Trang, Bién Hoa [13].
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(15) Chiéc chim B. racemosa (L.) Spreng.

M0 ta hinh thai: Pai mdc 15 m, phan canh nhiéu, tan 14 ty nhién thuong c6 hinh
cau hodc hinh trimg, canh non thuong ra. La don, moc cach, thudng tip trung & dinh
canh, cudng 1a dai dai ¢& 0,5-1,5 cm; phién 14 hinh trimg nguoc hodc hinh bau duc, ¢
10-30 x 5-10 cm, mép c6 rang cua min, gan bén 10-12 d6i. Cum hoa chum, thong,
moc & dau canh, dai 50-60 cm, hoa moc doc theo truc phat hoa. Hoa déu, ludng tinh,
mau 4; cuéng hoa hoi phinh to & gidp dé hoa, dai 1-2,5 cm; nu hoa c& 6-9 mm; dai
dinh nhau phia dudi thanh 6ng, dai 2 - 2,5 mm; thuy dai 2-4, hinh bau duc, dai 1-1,2
cm; canh hoa 4, déu, rdi, mau vang, hinh bau duc, dinh cong, dai 1-1,3 cm; nhi nhiéu,
xép thanh 5-6 vong, khong déu, vong ngoai chi nhi dai 3-3,5 cm, vong trong nhi 1ép
khong c6 bao phén, chi nhi dai 1-1,5 cm; bau dudi, 2-4 6, mdi 6 2-3 nodn, dinh trung
tru; voi nhuy dang soi, dai 4-6 cm. Qua hinh tring, dai dén 9 cm, hoi c6 4 canh. Hat
hinh tring nguoc, cd 2-4 cm.

Sinh hoc, sinh thdi: Loai moc & ven kénh rach, cira song hodc noi triing thap
nuéc 1o dén ven subi trong ring nhiét di thuong xanh. Loai ¢6 hoa, qua thang 7-3
nam sau.

Phdn bé: Gap pho bién & cac tinh tir dong bang, trung du dén céc tinh mién nui
tir phia Bic, mién Trung, Tdy Nguyén dén cac tinh Nam Bo6. Con c6 mit & Lao,
Mianma, An Do, Campuchia, Thai Lan, Malaixia, Indonéxia, Philippin, Australia [12].

1.1.2. Bo phén diing va cong dung trong y hoc co truyén

- V6 than chiéc d6 B. acutangula dugc dung chita dau bung, tiéu chay, sot vai
lidu 8-16 g, sac nudc udng. Qua con xanh, ép 1y nude bdi chita cham hoic nghién nho
ngam véi ruou dé chita dau riang (khéng nudt nudce). Qua va ré gid nho con duoc dung
dé rudc ca. O Campuchia vo than cé thé ubng chita bénh tiéu chay, 1au va sot rét. Dung
ngodi vo gid nat hodc sic nudc dap boi tai chd chira vét thuong do cén trung doc can.
G0 mai v6i nude ¢ tac dung chita rong kinh. O Philippin vé than chita vét thuong. O
An Do qua va hat gia nat, dép 1én nguc chira cam lanh, dép 1én bung chira dau bung va
day hoi [11].

- R& chiéc chum B. racemosa dung dé chita bénh soi. Qua dung dé chira bénh
ho va hen suyén. Nhan hat gid ra tron 13n bot va dau dung tri ly, ia chay. Hat thom
dung chita cic con dau bung va bénh vé mat. Hat va vo ciing duogc dung tri giun. O

Malaysia, 14 cua B. racemosa theo truyén thdng dugc dung diéu tri ting huyét ap va
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1am thubc giam dau [14]. B6 lac Temuan, mét trong nhitng nhém dan toc thd dan &
ban dao Malaysia, sir dung 14, ré va vo cdy B. racemosa gi nat dé diéu tri thuy dau
cling nhu giam ngtra. O Malaysia, chdi cua B. racemosa thuong duge dung lam salad.
O khu vuc nay, qua va hat dugc dung tri bénh hen suyén, ho, ap xe, loét va ti€u chay
[15]. Qua ciing duoc ding tri tiéu chay, 1am thudc xong. O Nam Phi, bd toc Zulu sir
dung qua dé diéu tri bénh st rét, hat dé diéu tri viém miat va duogc cc nit hd sinh st
dung khi sinh con [16].
1.2. Nghién ciru vé TPHH ciia chi Barringtonia
1.2.1. Cac nghién ctru & trong nuwée

Theo thdng ké nghién ciru hién nay, Viét Nam ghi nhan c6 14 loai thudc chi
Barringtonia nhung méi c6 2 bai bao lién quan dén TPHH cua cac loai thude chi duoc
cong bd. Nam 2014, nhom tac gia Nguyén Vian Du va cong su di dang tai két qua
nghién ctru budc dau vé TPHH cua vo loai Chiée do - B. acutangula da tach duoc 03
hop chit flavan-3-ol 1a (+)-epigallocatechin (1), (+)-gallocatechin 4’-O-methyl ether
(2) va (+)-gallocatechin 4'-O-methyl ether 5-O-B-D-glucopyranoside (3) [10].

OH OH
OH OMe

HO 0 W

o OH OH

",

OH
2 R=H
OH 1 3 R = glucopyranose

Hinh 1.1. Céu trtc ba flavan-3-ol tir B. acutangula ¢ Viét Nam
Pén nam 2022, nhoém tac gia Nguyén Pham Tuén va cong sy [17] bang phuong
phap cua Yadav (2014) da dinh tinh dugc mot sb dang hop chét ¢6 trong can chiét cua

la cay 1oc vung (B. acutangula) nhu Bang 1.1.



Bdng 1.2. Phuong phap dinh tinh cac hop chét trong cao chiét 14 cay 16¢ vimng

Hop chat Thuwe nghiém Hién tugng
Alkaloid (phuong ImL dich trich + vai giot TT Mayer Két tha mau trang
phap Mayer) ImL dich trich + vai giot TT Dragendorff | Két tia dé cam
(phuong phap ImL dich trich + vai giot FeCls
Dragendorff) 3mL dich trich+ 6mL H,O— dun néng Két tia nau do
Flavonoid Saponin Xuét hién bot
(Foam) ImL dich trich + 2mL CHCls + 2mL
Steroid (Salkowski) | H2SO4dam dic Xuat hién vong do6 niu
Tannin va 0,5mLdich trich + 10mL H,O + 2-3 giot | gilta 2 16p
phenol(Braymer) FeCls 0,1% Két ta xanh duong den
Terpenoid 2mL dich trich + 2mL (CH3CO),0 + 2-3

giot HoSO4 dam dac Xuét hién mau d6 dam

1.2.2. Céc nghién ctru trén thé giéi

Chi Barringtonia da thu hut dugc su quan tam nghién clru ctia cac nha khoa hoc
trén thé gioi tir lau. Nhitng nghién ciru dau tién tir nhitng ndm 1898 téi nay tir chi
Barringtonia da ding tai duoc 113 hop chit thudc cac 16p chit saponin, terpennoid,
alkaloid, lignans, flavonoid, flavanones va steroid. Trong do, cac chat duoc tach va
chtrng minh ciu trac chu yéu tir céc lodi B. acutangula va B. racemosa.

a. Cac hop chit saponin

Saponin 1a mot nhom glucosides véi cac dac tinh tao bot. Saponin bao gém mot
aglycones polycyclic gan lién v6i mot hodc nhiéu chudi dudong. Phan aglycone, con
duoc goi la sapogenin, hodc 1a steroid (C27) hoac mot triterpene (C30) Saponin duogc
chia lam hai loai d6 1a saponin acid (tritecpennoid saponin).

Trén thé gi6i cac nghién ciru vé TPHH cua chi Barringtonia c6 tir kha sém.
Nam 1901, Weil Ludwig [18] d3 bdo cao trong thanh phan loai B. vriesei c6 chira
glycoside saponin. Vao nam 1903, Van den Driessen-Mareeuw [19] da phan 1ap duoc
mat saponin, barringtonin, tir hat cia B. speciosa. Nam 1934, tac gia T. Nozoe va cOng
su tir hat loai B. racemosa dé ghi nhan tir hat c6 chtra saponin, dau va axit gallic [20].

DPén nam 1994, tir loai B. acutangula tiép tuc cong bd ba hop chat saponin
glucuronid monouzoidic mdi la barringtoside A-C (4-6) [21].

Nam 2002, hai saponin tir hat loai Chiéc Chau 4 - B. asiatica & 3-O-[[3D-
galactopyranosyl(1—3)-4-D-glucopyranosyl(1—2)]- s-D-glucuronopyranosyloxy]-22-
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O-(2-methylbutyroyloxy)-15,16,28-trihydroxy-(35,15,16 a,22 )-olean-12-ene (7) va
3-O-[[#-D-galactopyranosyl(1—3)-#~D-glucopyranosyl(1—2)]-beta-D-
glucuronopyranosyloxy]-22-0O-[2(E)-methyl-2-butenyloyloxy]-15,16,28-trihydroxy-
(36,15¢,16 2,22 )-olean-12-ene (8) dugc phan tach va xac dinh ciu trac [22].

Chin saponin mdi la acutanguloside A-F (9-14) va acutanguloside D-F methyl

ester (15-17) tiép tuc duoc tim thay tir loai B. acutangula vao nim 2005 [23].

9R;=H,R;=A, Rs=B,Rs=H
10R;=H,R;=A, Rs=H, Rs= Ac
11R;=H,R;=A, Rs=H,Rs=H
12Ri=H,R;=A Rs=A R:=H
13R;=H,R;=A,Rs=C,Rs=H
14R;=H,R,=C,R3=C,Rs=H
15R;=CHs, R,=A, Rs= A, Rs= H
16 Ry =CHs, R;=A,Rs=C, Ry = H
17Ry=CHg, R, =C,R3=C, Ry = H

Hinh 1.2. Cac saponin phan l1ap dugc tir B. acutangula va B. asiatica
b. Cac hop chit flavonoid
Céc flavonoid di dugc bao céo trong mot sd nghién ciru cua cac tac gia. Nam

2006, tir 14 B. racemosa da bao cao phan lap dugc dihydromyricetin (18) [24]. Cling tur
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l4 cua B. racemosa da dang tai mdt flavanone, mot flavone va hai flavonols la
naringenin (19), luteolin (20), kaempferol (21) va quercetin 3-O-rutinoside (22) cung
véi axit gallic (23) va axit ferulic (24) [2, 25, 26].

Nam 2016, Tsukasa Iwashina va Goro Kokubugata da phan lap dugc sau C-
glycosylflavon va bdn flavonol O-glycosides tir 14 cua B.asiatica. Trong sb céc
flavonoid cua ching, 4 flavon va 4 flavonoid da dugc xac dinh la isovitexin (25),
vitexin (26), isoorientin () va orientin (27), kaempferol 3-O-glucoside (28), kaempferol
3 -O-rutinoside (nicotiflorin) (29), quercetin 3-O-glucoside (isoquercitrin) (30),
quercetin 3-O-rutinoside (rutin) (21) va hai C-glycosylflavone khong xac dinh [27].

OH

OH

Hinh 1.3. Cac hop chat flavonoid tach duoc tir chi Barringtonia

c. Tecpenoid va cac hop chit khac
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Nam 1942, tir hat qua B. acutungula thu tai Dacca (Bangladesh) ghi nhan su c6
mit ctia saponin ¢ dang bot mau trang [28]. Nam 1957, tir qua loai B. racemose Yau-
Tang Lin va cong su da phan tach dugc hai triterpenoid sapogenin R2-barringenol (33)
c6 thé gibng véi barringtogenol (2:3:23:28-tetra-hydroxyolean-12-ene) va R1-
Barrigenol: CsoHs007 (32) [29]. Nam 1967, tir phd *H-NMR hop chéat R1-barrigenol
(32) duge xac dinh 1a 38,150,160,220,28-pentahydroxyolean-12-ene, va hop chat R2-
barringenol (33) ¢ céu tric giéng v6i camelliagenin A, giéng véi suy luan trude day

la 3B,160,220,28B-tetranydroxyolean-12-ene tic la 15-deoxy-R1-barrigenol [30, 31].

Hinh 1.4. Céu trc hop chat R1-barrigenol va R2-barringenol
Sau d6, nhitng nam 1961-1968, tr qua loai B. acutangula nhoém tac gia
AK.Barua di tach va chung minh cdu trac cua 3 triterpenoid sapogenin mdi
barringtogenol B (34), barringtogenol C (35), barringtogenol D (36) [32-35]. Ciing tur
qua loai B. acutangula ghi nhan chira 6,31% protein, 0,35% chat béo, 1,33% dudng,
4,08% tinh bdt, 2,26% tanin, 2 saponin [11, 12].

Hinh 1.5. CAu trtic héa hoc cta 34-35-36

Nam 1976, Lowry da tach tur hoa cua B. racemosa va B. macrostachya Kurz.
hai anthocyanins, cyanidin (37) va delphinidin 3-O-sambubiosides (38) [36].

Nam 2006, tir vo than loai B. racemosa thu tai ddo Hai Nam, Trung Quéc nhom
tac gid Yi Yang di dang tai hai hop chét tritecpen dang khung olean m&i 1a olean-18-

en-3B-O-E-coumaroyl ester (39) va olean-18-en-34-O-Z-coumaroyl ester (40) cung vdi
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5 hop chit cii 13 germanicol (41), germanicone (42), axit betulinic (43), lupeol (44) va
taraxerol (45) [37]. Cung ndm 2006, tir cin chiét ethyl acetate vo cy loai B. racemosa
d3 tach dugc 5 hop chét 1a axit 3,3-dimetoxy ellagic (46), dihydromyticetin (47), axit
gallic (23), axit bartogenic (48) va stigmasterol (49) [24]. Ciing tur loai B. racemosa,
hai tritecpen méi 1a racemosol A (50) va isoracemosol A (51) cung véi stigmasterol
(49), barringtogenol C (7) va axit bartogenic (48) tiép tuc duoc cong bd nam 2009.
Tuy nhién chung khong c6 tac dung gay doc trén hai dong TBUT la HeLa va P388 D1
thir nghiém [38]. Nam 2015, tir qua cua loai B. racemosa tach dugc 02 hop chat
tritecpen mai rancemosol C va D (52-53) [39] va tir vo loai B. acutangula tach duoc
betulin-3 cafeate (54) va amyrin (55) [40].

39 R = E-coumaroyl
40 R = Z-coumaroyl

Hinh 1.6. CAu tric triterpenoids méi tach dugc tir B. racemosa

Nam 2007, tir loai méi B. maunwongyathiae thu tai rirmg Khuan Thon, huyén
Ao Luek, tinh Krabi, Thai Lan di tach 10 triterpenes, 3 steroid va mot dan xuét
vitamin E. Cac hop chat nay duwoc ching minh 13 taraxerol (45), 3-(E.)-
coumaroyltaraxerol (56), 3-(Z.)-coumaroyltaraxerol (57), 3-(E.)-coumaroyl £.-amyrin
(58), 3-(Z.)-coumaroyl g.-amyrin (59), 3-(E.)-coumaroyl a.-amyrin (60), 3-(Z.)-
coumaroyl a.-amyrin (61), 3-(E.)-coumaroyllupeol (62), 3-(Z.)-coumaroyllupeol (63),
axit  3,19,24-trihydroxyurs-12-ene-28-oic  (64), stigma-4,22-dien-3-one (65), S.-
stigmasterol  (66), 3-0O.-f.-D-glucopyranosyl-stigmasta-5,22-diene  (67), vaa.-
tocopherylquinone (68). [41]
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Tur loai B. asiatica, nam 2011 Ragasa CY da phan tach duoc hai tritecpen mai
la germanicol caffeoyl ester (69) va camelliagenone (70) cing chin hop chit da biét:
germanicol trans-coumaroyl ester (71), germanicol cis-coumaroyl ester (72),
germanicol (41), camelliagenin A (73), spinasterol (74), sitosterol (75), squalene (76),
lutein (77) va trilinolein (78) [9]. Pén nim 2012, nhom nghién ctru di tiép tuc cong bd
hop chat triterpene méi 1a (3-p,11-a)-11-hydroxyolean-12-en-3-yl palmitate (79) va
hdn hop cac hop chit (3p) -olean-12-en-3-yl palmitate (80a), (3p) -urs-12-en-3-yl
palmitate (80b) va (3p) -olean-18- en-3-yl palmitate (80c) theo ty 1¢ 2:1:4; B-amyrin
(81a), a-amyrin (82b) va germanicol (41) theo ty 1¢ 3:1:4; 22-O-tigloylcamelliagenin
A (83a) va axit betulinic (43) theo ty 1€ 2:1; olean-12-en-3f, 16B, 22a-triol (84), B-
sitosterol (85), spinasterol (74), squalene (76), trilinolein (78), verimol K (86), axit
linoleic (87) [8]. Nam 2014, nhom tiép tuc cong bd da tach duwoc hon hop cua axit
betulinic (43) va 22-O-tigloylcamelliagenin A (83a) theo ty 1& 1: 2 va hdn hop cta 3pB-
olean-18-en-3- yl palmitate (88a), 3B-urs-12-en-3-yl palmitate (88b) va 3p-olean-12-
en-3-yl palmitate (88c) theo ty 1¢ 4: 1: 2, hop chat germanicol caffeoyl ester (69),
germanicol trans-coumaroyl ester (71), germanicol cis-coumaroyl ester (72),

germanicol (41), hop chat phenolic, verimol K (86) [3].

S
S

i 0
H C A 3
t=¢" O {- =
\ .
H . ”
HO R = palmitate ”

Hinh 1.7. CAu tric triterpenoids mdi tach dugc tir B. asiatica
Nam 2015, tir than ciy B. racemosa, hai triterpenes oleanane dong phan méi da
duogc phan tach 1a racemosol B (89) va isoracemosol B (90) [42]. Tir can chiét qua kho
loai B. racemosa da tach duogc triterpenoid polyhydroxy oleanane monoacyl hoa la
racemosol C — D (91-92) [39].
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Hinh 1.8. C4u trtc triterpenoids tach duoc tir B. racemosa
Ngoai thanh phan cic hop chét triterpenoid, hai hop chat diterpenoid dang
khung neo-clerodan méi va hiém 14 nasimalun A (93) va nasimalun B (94) duoc tim
thay tr loai B. racemosa vao nim 2000 [43]. Gan ddy, mot ceramid méi la

isoracemosol A (95) dugc tim thay tir loai nay nam 2017 [44].

HO CHj

95

Hinh 1.9. Céu trtc 2 diterpenoid va ceramid méi tir B. racemosa
Trong nghién ciru m&i nhat nam 2021, tir 14 loai B. racemosa da tach duoc 5
ellagitannin mai la: barringtin M1 (96), barringtin D1 (97), barringtin D2 (98),
barringtin D3 (99) va barricyclin D1 (100) cung véi cac hop chat da biét axit valoneic
dilactone (101), schimawalin A (102), 2,3-HHDP-glucose (103), va oenothein C (104)
[45].
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Hinh 1.10. Cac hop chat ellagitannin tach duogc tir B. racemosa

Nam 2016, tir loai B. racemosa 12 hop chét 1a axit 3p-p-E-coumaroymaslinic
(105), cis-careaborin (106), careaborin (107), axit maslinic (108), axit 2a, 3B, 19a-
trihydroxyolean-12-ene-24, 28-dioic (109), axit 3p-p-Z-coumaroylcorosolic (110), axit
corosolic (111), axit la, 2a, 3P, 19a-tetranydroxyurs-12-en-28-oic (112), axit 19a-
hydroxyl ursolic (113), axit 3a, 19a-dihydroxyurs-12-en-24, 28-dioic (114), axit
tormentic (115), 3-hydroxy-7, 22-dien-ergosterol (116) duoc cong b [46].

C6 thé thay, nghién ciru budc ddu vé cac hop chat trao doi thir cap cua loai
Chiéc do B. acutangula moc ¢ Viét Nam c6 cac hop chit flavan-3-ol nhung cac cong
bd vé& TPHH loai nay trén thé gidi chu yéu la cac triterpen va saponin [21, 23, 47, 48],
diéu nay goi mod cho kha niang vé tinh dic thu vé TPHH cua cac loai Barringtonia &
Viét Nam so v6i cac loai trong Gmg trén thé gidi do d6 can nghién ctru tiép vé TPHH

cua loai nay.
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1.3. Céc nghién ctru vé hoat tinh sinh hoc chi Barringtonia
1.3.1. C4c nghién ciru theo hwéng giy ddc té bao

Theo kinh nghiém dan gian & Kerala (An Do) cac hat loai B. racemosa dugc
ding dé ngin ngira va diéu tri ung thu tuy nhién chua dugc bao cdo day du. Murakami
nim 2000 cho thiy cin chiét 14 loai B. racemosa co6 kha ning tGc ché 12-O
hexadecanoylphorbol-13-acetate, mot chat thuc day khdi u gy ra sy hoat hoa cua
virus Epstein-Barr [49]. Virus herpes nay duogc biét 1a san xuit cac protein cia virus
ma sau d6 co6 thé din dén bénh 4c tinh bang cach anh huong dén yéu té phién ma [49].

Nam 2002, tir cin chiét hat B. racemosa, Thomas va cong sy da danh gia anh
huong 1én té bao Dalton's Lymphoma Ascitic (DLA) & chudt. Nhu vdy c6 kha ning
loai bo hoan toan céac té bao khdi u & tit ca nhimg con chudt bi bénh ¢ lidu thap 6
mg/kg c6 ¥ nghia rat 16n. Vi thudc 13 mot chiét xuat thd nén nguyén tic hoat dong co
thé hoat dong ¢ muirc lidu rét thép. Hi¢u qua cua thude duoc phat hién la tot hon so voi
mot loai thude tiéu chuan vincristine doi khoéi u nay. Piéu nay cung cip bang ching
clia viéc sir dung B. racemosa nhu mot loai thuéc chong ung thu & ving Kerala, An
bo [1].

Mudi triterpenes, ba steroid va mot dan xuét vitamin E dd duoc tach tir B.
maunwongyathiae duoc danh gia tiém ning chdng ung thu dua trén su @c ché biéu
hién ornithine decarboxylase do TPA gay ra, cac hoat dong COX-1 va COX-2, va biéu
hién NF-«B luciferase gy ra bai phorbol, ciing nhu kich hoat yéu t6 phan tmg chdng
oxy hoa qua trung gian biéu thuc luciferase. Trong sd cac hop cht nay, taraxerol (45),
3-(E)-coumaroyl taraxerol (56) va a-tocopherylquinone (68) cho thiy tiém ning ngin
ngira héa hoc day hira hen. Hop chét a-tocopherylquinone (68) trc ché hoat dong cua
ornithine decarboxylase do TPA giy ra vdi gia tri ICso 14 5,9 uM va ting cuong bicu
hién ARE v6i ECso 12 5,2 uM [41].

Nam 2009, nim hop chat tir can MeOH cua qua kho loai B. racemosa la
racemosol A (50), isoracemosol A (51), 3pB,15a,28-triacetoxyisoracemosol A,
barringtogenol C (7) va axit bartogenic (48) khong thé hién tac dung gdy doc trén dong
té bao HeLa va P388 D1 [38].

Niam 2010, hop chit flavonoid glycoside 1a quercetin 3-O-rutinoside (rutin) (22)
dugc tach tir qua cua loai B. racemosa da duoc khang dinh c6 hoat tinh chéng ting
sinh d6i véi mot sb té bao bach cau bao gé)m JURKAT, MOLT 3, REH, va K562 va
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kich thich apoptosis ¢ cac dong té bao nay. Mt khac, hop chét it anh huéng giy doc
1én té bao don nhan mau ngoai vi binh thudng cia ngudi [2].

Nam 2013, hai loai ndm 1a EFBO1 va EFB02 tir 14 cua loai B. acutangula dugc
phat hién c6 thé kim hdm qua trinh phat trién cia TBUT nguoi HT-29 [50].

Ragasa va cac dong nghiép da thir nghiém tac dung chdng ting sinh cua 9 hop
chat tach duoc [8, 9] va can chiét dichloromethane tir loai B. asiatica 1én dong ung thu
rudt két & ngudi HCT 116. Nhin chung, chi ¢6 germanicol (41), hdn hop axit betulinic
(43), 22- O-tigloylcamelliagenin A (83a) c6 tac dung giy doc l1én dong té bao HCT
116 v6i ICso twong ung la 6,0 va 35,6 ug/mL va axit betulinic (43) c6 kha nang gay
doc dbi voi TBUT biéu mo phodi ¢ nguoi dong A549 [3].

Hop chét racemosol C va D (91-92) ngoai thir trc ché a-glucosidase tot [39]
con dugc thtr kha nang gay doc trén cac dong TBUT & nguoi MDA-MB-231, A-549,
Hela va K-562. Két qua thu dugc hop chat 91-92 6 thé gay doc trén dong té bao K562
cO ICso 1a 31,23 uM va 42,39 uM [39]. Cung nam 2015, racemosol B (89), mot
triterpenoid khéc tir than ctia B. racemosa c6 hoat tinh giy doc yéu véi A-549, MDA-
MB-231, Hela va K-562, véi ICso 1an luot 14 64,03, 115,00, 90,44 va 54,02 mM [42].

Céc can chiét ethyl acetate B. acutangula, trong thir nghiém doc té bao, ty 1¢ tir
vong cua tdm nudc min duge phat hién ting 1én khi ting ndng d6 cho mdi mau. Gia trj
LCso ctia cin chiét ethyl acetat dd dugc xac dinh 1a 12,58 pg/ml, trong d6 chi ra rd
rang rang cin chiét gay doc dbi voi tom nude min [51].

Nam 2016, can chiét B. racemosa cho thdy kha ning gdy doc manh trén dong
TBUT MCF-7 v6i ICso 12 57,61 + 2,24 ng/ml [52].

Polyphenol 1 nhom chét c6 cac hoat tinh chéng ung thu dang cha y. Mic du
khong phai tat ca cac polyphenol déu cé hoat tinh ndy, tuy nhién nhitng polyphenol di
dugc phat hién tor chi Barringtonia nhu kaempferol (21), mycricetin, (+) —
epigallocatechin (1), axit gallic (23) va axit ellagic dugc bao cdo cho thay c6 hoat tinh
nay [53].

Can chiét nuée 14 B. racemosa (BLE) da duoc ching minh 14 ¢6 ham luong axit
gallic (GA) cao va BLE da duoc chirng minh 1a ¢6 kha niang chéng ting sinh d6i voi té
bao Caco-2 (ung thu dai truc trang). Nghién ctru cia tac gia ivanY. M. Ho chi ra ca
BLE va GA déu trc ché té bao Caco-2 theo liéu lugng. Do can chiét 14 B. racemosa

gidu chat chdng oxy héa nhu axit gallic, axit ellagic, quercetin, axit protocatechuic va
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kaempferol nén c6 kha ning thé hién hoat tinh bang cach nhdm muc tiéu truc tiép vao
su biéu hién ciia cdc gen c6 lién hé t6i sy phan hity methylglyoxal té bao va qua trinh
glycolytic. Két qua chi ra tong s6 138 gen da bi thay doi dang ké dé dap tng voi didu
tri BLE (p <0,05) véi su thay d6i lan luot it nhat 13 1,5. SERPINEI 1a gen diéu chinh
ting dang ké nhit voi 2,8 1an trong khi HAMP 1a gen diéu chinh giam dang ké nhat
v6i 6,5 1an. Nam huéng tac dong dén su biéu hién gen trong té bao HepG2 dau lién
quan dén BLE 13 Methylglyoxal Degradation III, tiép theo 1a VDR / RXR kich hoat,
kich hoat TR / RXR, kich hoat PXR / RXR va tao gluconeogenesis. Su biéu hién cua
cac gen ma hoa cho cic enzym lién quan dén sy phan hiy methylglyoxal (ADH4,
AKRI1B10 va AKR1C2) va qua trinh duong phan (ENO3, ALDOC va SLC2A1) da
duogc diéu chinh dang ké [54].

Triterpenoids 13 mot nhom chat phytochemical khac cé dic tinh chong ung thu.
Mot sd triterpenoit, bao gdm ursolic, axit oleanolic, axit betulinic (43), celastrol,
pritimerin, lupeol (44) va avicins 13 nhitng chat chong ung thu néi tiéng [55]. Hai trong
sO céc triterpenoit nay, axit betulinic (43) [8] va lupeol (44) [37] c6 ¢ vo ciy thudc chi
Barringtonia cho thdy kha ning vo cdy c6 hoat tinh chéng ung thu.

Hoat dong chong ung thu biéu mo budng trimg & ngudi cia hat B. racemosa.
Thir nghiém MTT cho thiy doc tinh té bao phu thudc ndng do. N6 di duoc kiém
chtng khi ti 1& séng cua té bao giam xudng khi nong do dugc tang 1én, véi ICso Xac
dinh ¢ 35,08 pg/mL. Sy c6 mat cua cac alkaloid va flavonoid cua loai B. asiatica dugc
xem la cac hop chit tiém ning gay ra tac dung. CAc cac hop chét tuong tu c6 trong B.
racemosa la duoc bao cao trude diy 1a co hoat dong gy doc té bao trén dong té bao
MCEF-7 v6i ICso = 57,61 pg/mL [56].

Nghién ciru cta tac gia Vishal Kumar Dubey va cong sy cho thdy axit
bartogenic (BA) duogc chiét tach tir 14 loai B. racemosa la mot tac nhan chéng khéi u
trong ung thu budng tring SKOV-3. Boc tinh té bao in vitro ciia BA va paclitaxel trén
TBUT budng trimg ¢ ngudi (SKOV-3) dugc danh gia bang phuong phap MTT. Tiém
nang khang u cia BA, thudc chong ung thu tiéu chuan (paclitaxel) va sy két hop BA
vé6i paclitaxel da dugc danh gia trén chudt SCID tich hgp SKOV-3. Phéan tich héa mo
mién dich cua NF-kB d3 duogc thuc hién va phan tich trong cac khdi u SKOV-3. BA
don 1¢ va BA két hop voi paclitaxel trc ché manh sy phat trién cta khéi u. ICso cia BA

dugc tim thiy 1a 15,72 pM. Tuong tu, paclitaxel dd cho thay kha ning chong khéi u
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dang ké véi ICso 1a 3,234 uM. Diéu tri paclitaxel, BA va két hop BA véi paclitaxel
dugce dung nap tot trong thoi gian diu tri. Phan tich hoa mé mién dich cua NF-kB
trong cac khdi u SKOV-3 dugc diéu trj bang BA trong két hop véi paclitaxel cho thiy
kha niang khang u hoan hao vé mit tc ché NF-xB. Két qua cta cho thiy BA thé hién
chdng lai khdi u trong viéc han ché té bao SKOV-3 va c6 d6 an toan dang ké [57].

Mic du cac terpenoit duge biét dén voi dic tinh chéng ung thu, nhung ham
lwong polyphenol cao ciing dang duoc nghién ctru thém vi cac hop chit ndy ciing di
dugc ching minh 1a ¢6 kha nang chéng ung thu.

1.3.2. Cac nghién ctru theo hudéng khang viem

Viéce str dung qua va 1a ciia B. asiatica va vo cua B. acutangula trong diéu tri
truyén thong ddi v4i bénh thip khdp va viém nhidm di dugc ghi nhan. Qua loai B.
racemosa thuong duoc dung trong y hoc An Do cho diéu tri dau va khang viém thong
qua phép trc ché PGE2, TNF-a, iNOS, COX-2 va kich hoat yéu t6 nhan NF-kB [58].
Cin chiét methanol loai B. racemosa ciing duoc ching minh cé hoat tinh chdng oxi
hoa va khang viém [52, 54, 59].

Anna va cong sy di sir dung thi nghiém Griess dé danh gia mirc d6 e ché oxit
nitric trong té bao lipopolysaccharide (LPS) va interferon (IFN) va té baio RAW 264.7.
Céc can chiét khac nhau tir cin chiét 14 loai B. racemosa c6 kha nang uc ché tot va
chdng oxy hoéa nitric oxide (NO). Trong thir nghiém Griess, cac can chiét khong phan
cuc nhu dich cloroform va hexan 1a chit tc ché manh NO & céc néng do khac nhau
(25, 50, 100 va 200 pg/ml) so voi can chiét phan cuc (cin etanol). Can chiét cloroform
khong co tac dung gdy doc trén dong té bao RAW 264.7 & cac giai nong do, nguoc lai
so véi can chiét hexan va etanol [60].

Chandra Mohan. S va cong su da thir hoat tinh khang viém cua cao ethanol la
cay B. acutangula bing phuong phap 6n dinh mang té bao hong cau nguoi (HRBC)va
va chong viém khép phuong phap bién tinh protein huyét thanh bo va phuong phap
bién tinh albumin cua tring, d6i chung sit dung thudc chéng viém tiéu chuén
Diclofenec. Nhém tac gia nghién ctru da bao cao dich chiét l4 B. acutangula ¢ nong do
10, 20, 30, 40 va 50 pg/mL cho thdy 29,95, 43,97, 47,63, 48,66 va 49,69% bao vé
HRBC trong dung dich nhugc truong vdi 1Cso 1a 43,71 pug/mL, trong khi diclofenac
chuan & 20, 40, 60, 80 va 100 pg/mL cho thay 56,28, 60,14, 67,49, 72,78 va 78,69%
v6i I1Cso 12 1Csp 12 0,592). Trong phuong phép bién tinh albumin trimg, cin chiét B.
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acutangula ¢ nong do 10, 20, 30, 40 va 50 pg/mL cho thiy tc ché 37,57, 44,16, 60,57,
66,24 va 70,98% d6i voi su bién tinh albumin cta trimg (ICso 1a 23,36); trong khi do,
diclofenac chuin 20,40, 60, 80 va 100 pg/mL cho thiy 47,76, 57,71, 63,89, 75,87 va
84,81% trc ché bién tinh albumin (ICso: 25,31). Két qua chi ra c¢6 tac dung @c ché sy
bién tinh albumin cia tréng manh hon so véi thudc khang viém diclofenac va c6 cac
hoat dong khang viém in vitro tét [61].

Minkyeong Jo va cong su di danh gia kha ning khang viém cua dich chiét
methanol cua la va than cay loai B. angusta trong in vitro, in vivo mdt cach cé hé
thng ddi voi té bao RAW264.7. Két qua thu duoc cho thiy cin chiét nay c6 tac dung
trc ché san xuat NO mot cach phu thudc vao lidu lugng (ICso la 123,33 pg/mL (LPS)
va 46,89 pg/mL (Pam3CSK4)) ma khong anh hudng t6i kha nang séng cua té bao. Su
biéu hién phién ma cua iNOS, IL-1p, COX-2, IL-6, va TNF-a va qué trinh phosphoryl
hoa Src, IkBa, p50 / 105 va p65 bi Ba-ME tic ché. Can chiét nhim muc tiéu cu thé dén
protein Src bang cach lién két véi mién SH2 cuia né. Hon nita, cin chiét methanol cia
la va than cdy loai B. angusta cai thién dang ké cac ton thuong viém trong mo hinh
viém da day do HCIVEtOH. Vi vy can chiét tir loai B. angusta c6 tiém niang nhu mot
loai thubc khang viém [62].

Trong mot cong bd khac cin chiét B. augusta Kurz (BKE) dugc danh gia kha
nang khang viém va chéng oxy héa sir dung lipopolysaccharide (LPS) va RAW 264.7.
BKE ftrc ché oxit nitric gdy ra bai LPS (NO) va NO cam tng biéu hién téng hop ma
khong tac dong dén té bao RAW 264.7. Ngoai ra, BKE cho thay 2,2-diphenyl-1-
picrylhydrazyl va 2,2'-azino-bis (3-ethylbenzothiazoline-6-sulfonic acid) kha nang thu
gom gbc va wre ché phan ung gy ra boi LPS san xuét oxy cua cac loai trong té bao
RAW 264,7. BKE ciing ngan chan su phosphoryl héa do LPS gay ra cua IkB kinase va
NF-«B va chuyén vi p65 tir té bao sang nhan trong té bao RAW 264,7. Nhiing két qua
nay cho thiy BKE 1a mét nguyén liéu médi co thé cé tac dung chong oxi héa va chong
viém c6 loi dua trén e ché cac con duong tin hiéu NF-kB [63].

1.3.3. Cac nghién ctru theo huwéng khac

Ngoai ra, cin chiét tir loai B. acutangula va loai B. asiatica con phat hién c6 tac

dung khang vi sinh vét kiém dinh [5-7]. Cao chiét loai B. racemosa c6 tic dung giam

dau va khang u [1, 64]. Can chiét MeOH loai B. acutangula ciing dugc khang dinh c6
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kha ning giam dau, chéng tiéu chay, va giam dau hé than kinh trung wong & chudt
[65].

Khan va cac déng nghiép sir dung cac phuwong phap khuéch tan trén dia thach
dé thur hoat tinh khang khuan cua cin chiét ethanol cia r& B. racemosa hoat dong
manh trong viéc trc ché phat trién cua 19 chung vi khuén [5, 66]. Dé kiém tra khang
sinh cac hoat dong cua chiét xuit methanol tho cia B. asiatica (14, hoa qua, hat, than
va vo ré) trong cac cin chiét (dichloromethan, ethyl acetate, va buthanol) nhan thiy tat
ca cac can chiét déu thé hién muirc d6 cta hoat dong khang khuan pho rong rét tot [5].

Céc cin chiét ether dau va ethyl acetate cia duoc danh gia c6 hoat tinh khang
nam, khang khuan, doc té bao va chéng oxy hoa. Kha niang khang khuan va khang
nam da duoc danh gia st dung phuong phap khuéch tan dia thach trong thoi gian u
khac nhau. Kha ning khang khuan duoc thir nghiém trén 16 loai vi khuan Gram duong
va Gram am, két qua 1a dich chiét ete dau cua loai B. acutangula c6 tac dung tbt trir
Bacillus polymyx, Shigella boydii va Klebsiella sp. Bén canh dé, can chiét ethyl acetate
ctia vo loai B. acutangula c6 kha nang khang nam [51]. Hop chat (24) & trén duoc phat
hién c6 kha niang khang mot sé ching vi sinh vat kiém dinh [66].

Nam 2007, axit bartogenic (48) tir loai B. racemosa lan dau tién duogc thi
nghiém phat hién c6 tac dung trc ché a-glucosidase va amylase [4].

Nam 2015, hai hop chit racemosol C va racemosol D (11, 12) duoc phat hién
trc ché hoat dong cia AGH gay bénh dai thdo dudng & ICso 14 5,6 va 45,38 uM [39].

Nam 2015, nhom tac gia Zaman K. A va Khalid A. A. (Bangladesh) da nghién
ctru dinh tinh va tac dung chéng oxi hoa trong chat 6n dinh DPPH cua can chiét etanol
tir 14 va vo loai Chiée do B. acutangula. Két qua 12 ICso cta dich chiét I 1a 1,0 pg/ml
ctia vo 14 5 pg/ml so véi chat chuén 13 ascobic acid ¢6 ICso 1a 3,16 pg/ml [67].

Céc dich chiét ete dau hoa, ethyl acetatevd methanol cua B. acutangula biéu
hién hoat tinh thu don géc tuw do manh véi [Cso tuong tng 1a 10,50, 9,83 va 3,84 pg/ml
khi so sanh véi chit chuan duong axit ascorbic (ICso = 10,92 pug/ml) [51].

Trong nghién ctru cia Nazneen Ahmeda Sultana va cong sy cong bd nam 2019
d3 danh gia chat phytochemical, hoat dong khang khuén, chat chong oxy héa, chat doc
té bao va thudc tiy giun san cua chiét xuit vo cdy B. acutangula. Nghién ctru sir dung
2,2-diphenyl-1-picryl-hydrazil (DPPH) dé danh gia kha ning thu don gdc tu do. Téac

dung gay doc té bao dugc xac dinh bé'mg xét nghiém sinh hoc khtur dgc tinh b?lng nudc
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mudi. Panh gia hoat dong tay giun san dugc so sanh véi piperazine citrate chuan ddi
chiéu. Két qua nghién ctru hoa thuc vat tir dich chiét loai gom c6: glycoside, alkaloid
va flavonoid trong khi steroid, tannin va saponin khéng c6. Két qua chi ra dich chiét co
tac dung thu don (ICso = 53,80 pg/ml) trong khi axit ascorbic 1a 20,83 pg/ml; Hoat tinh
khang khuan t6t chdng lai B. megaterium va Vibrio parahaemolyticus nhung yéu ddi
v6i B. cereus, V. mimicus va Salmonella typhi; Hoat dong gay doc té bao cuia cac chat
chiét xuét da danh gia béng thir nghiém sinh hoc khir dc tinh ctia tdom nudc man. Cac
tac dung cua chiét xuat phu thudc vao lidu luong. Trong thi nghiém gia tri LCso tir dich
chiét 12 5,82 pg/mL trong khi vincristin sulphat chuan LCso 14 0,003 pg/mL. Panh gia
hoat tinh tay giun san da dugc so sanh voi piperazine citrate, dich chiét ¢ kha ningtay
giun san vira phai va phu thudc lidu luong. Dich chiét methanol ctia vo cdy B.
acutangula gay té liét 22,33 phit. va thoi gian chét lic 45,00 phut so voi Pheretima
posthuma. Thudc dbi ching piperazine citrate cho thdy thoi gian té liét va chét Ia
25,00 va 64,00 phut [68].

Bénh gut duogc xép vao mot loai bénh viém khop duogc kich hoat boi su tich tu
clia cac tinh thé urat tai hoat dich chit long cua khdp va mo. Su léng dong cua uric du
thira axit va khong dao thai dugc axit uric ra khoi co thé 1a hai yéu té chinh phat trién
bénh gut. Nghién ctru vé& mot s6 loai cdy ding lam rau va thudc dan gian cua Malaisia
trong d6 c6 dich chiét B. racemosa cho thay kha nang khang gt théng qua thir nghiém
in vitro st dung phuong phap e ché xanthine oxidase & cac nong do khac nhau. Cao
nhat 1a e ché xanthine oxidase dugc ghi nhan ¢ 100 pg/mL cua dich chiét n-hexane
cua B. racemosa (51,34+0,19%) va dich chiét etyl axetat cua B. racemosa
(56,97+1,66%) va dich chiét metanol ciia B. racemosa (97,68+0,06%) [69].

Nghién ctru cua tac gia Au Duong Tuyét Mai va cong sy cong bd nam 2020 da
danh gia hiéu qua lam giam ndng do glucose trong mau cua cao chiét B. acutangula
thong qua mo hinh chudt dai thao duong dé gép phan phét trién cac nguyén liéu méi
trong san XUét cac san phém c6 tac dung hd tro va diéu tri bénh. Cay 1oc vung c6 do
am 1a 72,25% va cao chiét etanol c6 do am 1a 3,05%. Cao chiét cdy 16¢ ving c6 chua
céc hop chét sinh hoc nhu terpenoid, flavonoid, tannin, alkaloid va saponin. Cao chiét
cay 106c virng hoan toan an toan va khong ddc tinh vdi chudt sau 3 ngay thi nghiém véi
lidu Dmax = 2000 mg/kg. Cao 1dc vimg & lidu 250 va 500 mg/kg c6 kha niang lam
giam ham luong glucose huyét, dat 211 mg/dL va 183 mg/dL so véi 16 ddi ching
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(bénh 1y) ham lugng glucose dat 367mg/dL. Két qua 1a sir dung lidu 250 va 500 mg/kg
dat hiéu qua & mo hinh chuét bj ting dudong huyét do sir dung streptozotocin sau 14
ngay. Cac chi sb vé sinh hoa nhu: Ure, Creatinine, Cholesterol, triglyceride, HDL-C va
LDL-C dugc kiém tra va phan tich déu dat tiéu chuan khi so sanh véi 16 dbi chung
(khong bénh 1y). Cao chiét cdy 16c vimg c6 hiéu qua cai thién ham luwong glucose
huyét trén mo hinh chuét bi ting gluco huyét [70].

Mot cong bd nam 2019 cho thdy cin ethanol 14 cua B. acutangula thé hién hoat
tinh chong dai thdo dudng. Chudt dé nhin an trong 24 gio va di duoc tiém alloxan
monohydrat 37mg/mL véi liéu 150mg/kg thé trong. Sau 48 gid dung thude, chudt méc
bénh tiéu duong ting lugng dudng trong mau va nude tiéu (tirc 1a dudng huyét cao
hon 300 mg/mL). Cac con chudt dugc duy tri & trang théi tiéu duong trong khoang
thoi gian 21 ngay. Glucose huyét thanh dugc do bang kiém tra Glucometer Accu.
Nhitng con chudt c6 ndng do dudng huyét luc déi (> 250 mg/dL) duoc chon dé nghién
ctru. Két qua 1a can etanol 14 B. acutangula khong gay doc véi chudt nhung ¢ thé lam
giam déng ké dudng huyét, cholesterol toan phan va chat béo trung tinh trong huyét
thanh. Dich chiét nu6c B. acutangula cho két qua tuong tu so voi cin chiét etanol.
Nhitng két qua ndy biéu hién cac hop chit tach tir phan nudc va etanol cua 14 B.
acutangula co thé chéng bénh tiéu duong nén da dugc dé xuit dé tao mot sb dang san
pham nhu tra ¢ thé gitip kiém soat bénh tiéu duong [71].

C4c saponin triterpene ¢ trong vo va hat cta B. acutangula trc ché 11B-HSD1
va phan can chiét da hop chat duoc lam giau nay c6 thé 1a phac d6 diéu tri hiéu qua
cho bénh dai thao duong tip 2, béo phi va MetS. Mudi hai hop chat tir vo, hat qua va l4
cta B. acutangula duoc xac dinh 13 saponin triterpene va c6 tac dong dén 28 phan tir
protein lién quan dén bénh dai thao duong tip 2, béo phi va MetS d6 1a HSD11B1,
HSD11B2, HMGCR, AKR1B10, AR, ALOX15, CYP19A1, CYP17Al, LSS, NR1H3,
PTPN1, PTGS1, PTAFR, PRKCA, PRKCE, F2RL1, ATP5B, HSP90AA1, ATP2A2,
SQLE, FDFT1, XDH, ATP1Al, ATP1A2, PPP2R5D, PPP2CA, PPP1CC, STAT3
[72].

Nghién ctru méi nhat nim 2022 ciia Nur A Sitohang da danh gia gel chiét xuat
tir hat B. racemose c6 hiéu qué trong viéc ddy nhanh qué trinh lanh vét thuong trén

chudt cong trong thi nghiém in vivo. Két qua la diéu tri trén chudt boi cong thuc gel
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chtra 7 ppm chiét xuat hat B. racemosa c6 kha ning chira lanh vét throng nhanh hon
so voi diéu tri bang thudc Metcovazin tai chd [73].

Nhu vay, cac loai Barringtonia trén thé gi¢i di duoc phat hién c6 nhiéu tac
dung sinh hoc tiém nang nhu khang vi sinh vét kiém dinh, chéng gay doc té bao, oxi
hoa, e ché enzym a-glucosidase, giam dau... Tuy vay, cac nghién ctru vé TPHH va
hoat tinh sinh hoc van chua déy du, hé théng va mdi chu yéu tap trung vao 03 loai: B.
acutangula, B. asiatica va B. racemosa. Thanh phan chinh dd dugc ghi nhan tir cac
loai nay da phan 14 cac hop chat thudc khung tritecpene véi cau tric hoa hoc tha vi,
cac saponin va mot s6 hop chat ditecpenoide dang khung neo-clerodan va rat it hop
chat khung flavonoid.

Vé nghién ctru dé 1am nguyén liéu cho san xuat thudc thi hién tai cic nghién
ctru da phan chi dimng lai 1 nghién ciru phan doan chiét cac loai cua chi Barringtonia,
c6 rat it tai lidu nghién ctru sdu vé tach cac hop chét tinh khiét va thir cac tac dung sinh
hoc.

Tir d6 nhan thay: Nghién ciru budc dau Nguyén Vian Du vé TPHH cua loai B.
acutangula & Viét Nam phat hién hop chét flavan-3-ol, diéu nay goi md cho kha ning
vé tinh dic thu vé TPHH cua cac loai Barringtonia ¢ Viét Nam so v6i cac lodi tuong
g trén thé gidi, tiém nang nhiéu hop chat mai, ¢ hoat tinh sinh hoc hap dan sé duoc

tim thay ¢ nhitng loai cia Viét Nam trong qua trinh nghién ctru siu hon.
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CHUONG 2: POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. P6i twong nghién ciru
Pb6i tugng nghién ciu cia ludn an 1a hai loai Chiéc do (Barringtonia
acutangula (L.) Gaertn.) va Chiéc chum (B. racemosa (L.) Spreng) ¢ Viét Nam.

2.1.1. Loai Chiéc d6 B. acutangula

& e

Hinh 2.1. Anh loai B. acutangula (L.) Gaertn.
- S6 hiéu: PLO1
- Noi thu: xa Ldc Tri, huyén Phu Ldc, tinh Thira Thién Hué
- Thoi gian: 17/08/2016
- Ngudi thu: Nguyén Thé Cudng & c.s.
- Nguoi dinh loai va mo ta: TS. Nguyén Thé Cudng, Vién Sinh thai va Tai
nguyén sinh vat

2.1.2. Loai Chiéc chum B. racemosa

Hinh 2.2. Anh loai B. racemosa (L.) Spreng
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- $6 hi¢u: BHO1

- Noi thu: Bién Hoa, Dong Nai

- Thot gian: 25/08/2016

- Nguoi thu: Nguyén Thé Cuong & c.s.

- Ngudi dinh loai va mé ta: TS. Nguyén Thé Cudng, Vién Sinh thai va Tai
nguyén sinh vat
2.2. Phuong phap nghién ctru
2.2.1 Phwong phap phan lap cac hop chit

2.2.1.1. Sdic ki I6p méng (TLC)

TLC la phuong phép hiéu quéa dé phan tich va phét hién s luong cic nhom chat
khac nhau c6 trong thanh phﬁn dich chiét thuc vat hodc cac phan doan tach ra. TLC la
phuong phap st dung ban méng trang san DC — alufolien 60 Fzss (1.05554.0001,
Merck), RP-18 Fasss (1.15685.0001, Merck), cac vét chit duoc quan sat bang dén tir
ngoai tai cac budc song 254 va 365 nm hodc ding cac dung dich thudc thir phun déu
Ién ban mong sau d6 sdy kho roi d6t nong tir tir bang may kho dén khi vét chat hién
mau.

2.2.1.2. Sdc ki I6p méng diéu ché

Sic ki 16p mong diéu ché st dung ban mong trang sin silica gel 60G Fass
(Merck 1,05875) vét chat duoc phét hién bang dén tir ngoai tai cic budc song 254 va
365 nm, hodc cit ria ban mong dé phun dung dich H2SO4 10%, ho ndng dé xac dinh
vét chat, ghép lai ban mong dé phat hién ving chét, sau d6 tién hanh cao 16p silica gel
c6 chat, giai hap phu thu duoc cac hop chat.

2.2.1.3. Sdc ki ¢ét (CC)

Séc ky cot 1a phuong phap thuong quy dugc ding dé tach phan doan, tinh ché
cic nhom chét, cac hop chit sach khac nhau tir dich chiét hdn hop ban dau. Céc chat
c6 trong lwong va kich ¢& phan tir khic nhau ciing nhu ¢6 cau tric hoa hoc khac nhau
s€ duoc tach thanh cac phan doan hoa hoc khac nhau. Pha tinh la silica gel pha thuong
0.040-0.063 mm (240-430 mesh), pha dao (ODS-A, 12 nm S-150 pm, YMC Co., Ltd.,
Japan) va Sephadex. Nhua trao ddi ion Diaion HP-20 (Supelco, Bellefonte, PA, USA).
Pha dong 1a cac dung moéi hiru co nhu n-hexane, methanol, diclomethane....

2.2.1.4. Scc ki Iong trung dp (MPLC)

Thuc hién trén may Biotarg-Isolera cua Vién Hoa sinh bién.
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2.2.1.5. Sdc ky léng hiéu nang cao (HPLC)

Cac thi nghiém duoc thuc hién trén hé théng HPLC phan tich Agilent 1200
series va sic ky long diéu ché Preparative HPLC-Agilent 1200 series duoc sir dung dé
phan tich va 1am sach cac hop chat tai Vién Hoa sinh bién.

2.2.2. Phuwong phap xic dinh ciu triic h6a hoc cac hop chat

Xac dinh cdu triic hoa hoc cac hop chat dua trén két hop cac thong sb vat 1y véi
cac gia tri phd bao gom:

2.2.2.1. Phé khéi lwong phdn gidi cao

Phd HR-ESI-MS do trén thiét bi Varian 910 FT-ICR mass specttrometer (CA,
USA) thudc Vién Hoa hoc va Agilent 6530 Accurate-Mass spectrometer (CA, USA)
thugc vién Hoa sinh bién.

2.2.2.2. Phé céng hudng tir hat nhdan (NMR)

- Pho NMR dugc do trén may Bruker AM 500 va AVANCE 111 HD 500 FT-
NMR spectrometer (Pirc) ctia Vién Hoa hoc. Chat chuan ndi st dung 1a Tetrametyl
Silan (TMS).

- Cac phd NMR dugc dung gom co:

Pho NMR 1 chiéu: *C-NMR, *H-NMR, 1D TOCSY.

Phé NMR 2 chiéu: HSQC, HMQC, HMBC, NOESY, 'H-'H COSY, 2D
TOCSY.

Dung méi dugce str dung: CD30D, DMSO-ds, pyridin-ds.

2.2.2.3. Bo quay cuc [a]p

Do quay cuc dugc ghi trén thiét bi JASCO P-2000 Polarimeter ctia Vién Hoa
sinh bién.

2.2.3. Phuong phap danh gia hoat tinh sinh hoc

Phuong phap thir tic dung khang viém qua su (rc ché tao thanh nitric oxide
(NO) va danh gia tac dung gy doc TBUT duoc tién hanh tai Vién Hoa sinh bién va
Vién Cong ngh¢ sinh hoc.

2.2.3.1. Phwong phap danh gia hoat tinh khang viém
Céc hop chit duge thir kha ning khang viém dya trén sy trc ché tao thanh nitric
oxide (NO) trén dong té bao RAW264.7 theo phuong phap ctia Dirsch [74] cu thé nhu

Sau:
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Chuan bi miu: Cac hop chat dugc pha thanh dung dich gbc v6i ndng do 100
mM trong DMSO, sau d6 pha loing & cac nong do khac nhau.

Nguyén 1y:Géc tr do *NO duogc tao ra & nhiéu té bao khac nhau. Dang *NO cam
ung c6 mat & nguyén bao soi, té bao gan, hay dai thuc bao thuong dugc tao ra vai
lugng 16n khi ¢0 cac dap Gng viém.

Mot phuong phép duoc ding dé tinh gian tiép *NO 1a do cudng d6 mau cac
thanh phan san phdm cua né (nitrat va nitrit). Phan tng nay doi hoi nitrat (NO3) trude
tién dugc giam vé nitrit (NOy), dudi tic dong cua nitrat reductaza.

NO3' Nitrat reductaza NO,

:

Nitrit dugc phat hién va phén tich thong qua tao ra mau hong do khi mau thir c6

S

/

S T

0 0 Ny

HAN HAN O N SN ‘
J J H

0 \O\ iNOy —» O \O\ > O N/\/NHZ
NH N H

) ; NNED

Dang sulphonamit

chtta NO2 véi thudc thir Griess.

0
HoN 7

Mau héng

Khi thém axit sulphanilic, nitrit tao thanh mudi diazonium, sau d6 céac thudc
nhudém azo (N-alpha-naphthyl-ethylenediamin) dugc bo sung dé tao ra mau hong.

Cdc budc thwc hién: Nudi cdy té bao RAW264.7 trong 48 gid voi moi trudng
DMEM ¢ 37°C, 5% CO; véi 10% FBS, penixilin (100 U/mL) va streptomyxin sulphat
(100 pg/mL). Sau d6 chiung duoc nudi cdy & giéng phién 96 véi thé tich 1a 200 pl, mat
d6 2,5 x 10° té bao/giéng. Str dung 0,1 mg/mL LPS dé kich thich té bao trong 24 gid
dudi sy c6 mat ciia cac mau thir & nhiéu nong do, pha sin trong DMSO. Thudc thir
Griess phan ung voi dich ndi cia té bao. NaNO2 & cac ndng do (5, 10, 20, 40, 80, 160
ng/mL) duoc ding dé xay dyng duong chuan. Po d6 hap thu & 570 nm.

Tinh gid tri ICso: Nong d6 trc ché 50% (ICso) dugc xac dinh trén bang thir
nghiém voi 05 ndng do 1a 1, 3, 10, 30 va 100 pM. Gia tri ICso duoc tinh theo phuong
phap hdi quy khong tuyén tinh sir dung phan mém Graphpad Prism 6.0.
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2.2.3.2. Phuong phdp déanh gié hoat tinh gdy déc té bao

Nubi cay té bao in vitro:

- Céc dong TBUT duoc nudi cdy dudi dang don 16p trong méi trusng DMEM
v6i thanh phan: 10 mM HEPES, 2 mM L-glutamine va 1,0 mM sodium pyruvate, c6
b6 sung 10% FBS (hing GIBCO).

- Sau 3 dén 5 ngay, té bao dugc cay chuyén voi ti 18 (1/3) va duoc nudi trong ti
am CO2 & 37°C, 5% CO».

Phép thir xac dinh tinh doc té bao SRB dugc tién hanh theo phuong phap cua
Monks (1991) [75], bang xac dinh ham luong protein té bao tong sb théng qua mat do
quang hoc (Optical Density - OD) do dugc khi nhuém thanh phan protein ciia té bao
v61 Sulforhodamine B (SRB). Gia tri OD do dugc ti 1€ thuan véi lugng SRB da gén
v6i phén tir protein, do vay lugng té bao cang nhiéu thi gia tri OD cang 16n va nguoc
lai. Cac budc tién hanh:

Chuan bi stock chét thir bang cach pha chat thir véi DMSO thanh nong do 1a 20
mg/mL. Sau dé cac chat thir dugc pha lodng trong DMSO 10% (DMSO 10% dugc pha
lodng bang nudc cat khir tring) thanh giai néng d6 giam dan (2000, 400, 80 va 16
Hg/mL). Té bao duogc trypsin hoa dé 1am roi té bao va tién hanh dém trong budng dém
dé thay doi mat d6 dap ung yéu ciu cua thi nghiém. Pua vao cac giéng cua dia 96
giéng chat thir da pha ¢ cac nong do, thém té bao véi nong d6 phu hop néu trén vao
cac giéng nay dé cho nong do chat thir trong giéng 1a 100; 20; 4 va 0.8 pg/ml. U 48 gid
trong ta 4m. Giéng khong c6 chat thir nhung c6 TBUT (180ul) s& dugc dung lam ddi
chtng ngay 0. Sau 1 gid, té bao & giéng ddi chimg ngay 0 s& duoc cb dinh bang TCA
(Trichloracetic acid). Sau 48 gid, t& bao duoc ¢d dinh trong 1 gid bang TCA, duoc
nhuém 30 phit bang SRB trong ¢ 37 °C, rira bang acetic acid 3 1an rdi dé kho & nhiét do
phong. Tiép tuc cho 10 mM unbuffered Tris base dé hoa tan luong SRB, lic nhe trong
10 phat. Két qua OD dugc doc trén may ELISA Plate Reader (Bio-Rad) & budc song
515-540 nm.

Tinh toan két qua:

% trc ché su phat trién cua té bao véi sy c6 mit chit thir s& duoc tinh bang cong

thirc sau:
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[OD(chétthir) - OD(ngay 0)] x 100
% tre ché = 100% -

OD(ddichirngam) - OD(ngay 0)

Lip lai 3 1an phép thir dé dam bao tinh chinh xéc. Ellipticine/camptothecin & cac
néng do 10; 2; 0,4; 0,08 pg/ml duoc ding 1am chat chuin duong; DMSO 10% ludn duoc

ding nhu chat chuan am. Gi4 tri ICso s& dugc tinh bang phan mém TableCurve 2Dv4.

- Céac dong té bao MCF-7 va LNCa duoc cung cép boi GS. TS. J. M. Pezzuto,
Truong Pai hoc Long-Island (My) va GS. Jeanette Maier, truong Pai hoc Milan
(Italia).
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CHUONG 3: THUC NGHIEM

3.1. Phan lap cac hop chit
3.1.1. Phan lap cac hop chit tir loai B. acutangula

L& loai B. acutangula dugc 1am sach, siy kho o nhiét do thap hon 50°C, sau d6
nghién nho tao thanh bot. Bot kho (3,0 kg) 14 loai B. acutangula dugc dem chiét siéu
am 3 1an voi 5 lit methanol méi lan chiét trong 3 gio, rat va loc cin chiét sau dé co
quay dudi dung méi thu duoc 240 g cin chiét methanol. Hoa 400 g cin chiét MeOH
dugc phan bd vao nuéc va chiét long-long véi cac dung moi n-henxane,
dichloromethane thu dugc ba phan doan: can n-hexane (20,0 g), 16,5 g can CH2Cl>

dich nudc va can khong tan (Hinh 3.1).

Bot 14
B. acutagula
(3,0 kg)

Chiét siéu 4m bang MeOH
3 1an x 5 lit, 3 gio

A 4

[ Cin chiét MeOH }

Co6 quay chan khong loai

dung moi v
Cian MeOH
(240 g)
chiét phan 16p nudc va n-
hexane
A\ 4 \ 4
Cin n- Hexane Phin nuéc
(20,0 9)

Chiét phan doan voi etylaxetat

A\ 4 A 4
Can ethyl acetate Dich nuéc Can khong tan
(16,59)

Hinh 3.1. So do chiét phan doan mau loai B. acutangula
Phan dich nu6c duge tach trén cot Diaion chay gradient véi hé dung moéi 1a

100% nudc — methanol:nudc (25/75) (v/v) — methanol:nude (50/50) (v/v) — 100%
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methanol nhan dugc 04 phan doan tt W1—W4. Phan doan W4 dugc tach trén RP-18
MPLC véi hé dung moi methanol:nude (1:1) (v/v) nhan dugc 7 phan doan
W4A—WA4G. Phan doan W4A (0,5 g) duoc phan tach tiép bang cot sic ky silica gel
hé dung mé1i DMW (3:1:0,1) (v/v/v), sau do chay cot sephadex véi1 hé dung moéi MW
(1:1, v/v) nhan dugc BA10 (11 mg). Phan doan W4B (2,4 g) dugc phan tach trén cot
sac ky nhdi silica gel vé6i DMW (3:1:0,1) (v/v/v) nhan dugc 4 phan doan W4B1 (320
mg), W4B2 (70 mg), W4B3 (200 mg) va W4B4 (220 mg). Phan doan W4B2 (70 mg)
duogc chay tiép cot RP-18 hé dung méi MW (1:1) (v/v) nhan duge hop chat BA1 (2,5
mg). Phan doan W4B3 (200 mg) dugc dua lén cdt sephadex vo1 h¢ dung méi MW
(1,5:1) (v/v) nhan dugc phan doan W4B3a (120 mg) va lam sach trén cot sac ky silica
gel rira giai bang DMW (2,5:1:0,1) (v/v) nhan dugc hop chit BA2 (5,5 mg). Phan doan
W4B4 (220 mg) dugc tach trén cot Sephadex LH-20 véi hé dung méi MW (1,5:1)
(v/v) nhan dugc phan doan W4B4a (120 mg). Phan doan W4B4a (120 mg) sau do
dugc phan tach trén cot silica gel pha thuong sit dung DMW (2.5:1:0,15) (v/v/v) nhan
dugc phan doan W4B4al (50 mg). Phan doan W4B4al (50 mg) tiép tuc chay cot sic
ky RP-18 hé dung mdéi MW (1:1,5) (v/v) nhan dugc hop chat BA6 (4,5 mg). Phan
doan W4C (1,4 g) duoc phan tach trén cot sic ky silica gel hé dung moéi D:M:W
(3:1:0,1) (v/v/v) nhan dugc 5 phan doan W4C1 (70 mg), W4C2 (60 mg), W4C3 (170
mg), W4C4 (150 mg) va W4C5 (60 mg). Phan doan W4C1 (70 mg) dugc dua lén cot
RP-18 hé dung mdi M:W (1:1) (v/v) va tinh ché tiép trén cot sephadex hé dung moi
metanol:nudc (1:1) (v/v) nhan dugc hop chat BA3 (2,0 mg). Phan doan W4C2 (60 mg)
dugc chay cot sephadex hé dung moi M:W (1:1) (v/v) 1di tiép tuc chay cot sac ky pha
thuong hé dung méi D:M:W (4,5:1:0,1) (v/v/v) nhin duoc hop chat BA4 (0,75 mg).
Phan doan W4C5 (60 mg) dugc tach trén cot YMC hé dung méi M:W (1:1) (v/v), sau
d6 tach tiép trén cot pha thuong véi D:M:W (3:1:0,1) (v/v/v) nhan dugc hop chat BAS
(4,6 mg).
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D: Dichlomethane
M: Methanol W4
W: Water (26 9)
CC: Colum chromatography

MPLC: Medium pressure liquid chromatography

MPLC

RP-18, MW 50:50->100:0

WA4A W4B
(0.5 a) (2.4 ma)

CC, Silica gel, CC, Silica gel,
DMW 4,5/1/0,1 DMW 3/1/0,1
\ 4
W4A1 W4B2 W4B3 W4B4
(65 ma) (70 ma) (200 ma) (220
CC, CC, Silica gel,
Sephadex DMW 4 5/1/0 1 Sephadex v
v W4B4a

BA10 BAL W4B (220 ma)
(11 mg) (2,5 mg) (120 mq) CC, Silica gel,
DMW 2.5/1/0.1

CC, Silica gel,
DMW | Wi4B4al Sephadex !
50 m
BA2 RP18( a BA3
(5,5 mg)

MW 1/1.5

BAG6
(4,5 mg)

v
WA4C
140

A 4

W4(D-G)

CC, Silica gel,
DMW 3/1/0,1
WA4C1 WA4C2 WA4C5
(70 ma) (60 ma) (60 ma)
RP-18. CC, RP-18,
MW 1/1 Sephadex MW 1/1

W4Cla WA4C
(25 ma) (20 q)

(2,0 mg)

CC, Silica gel,
DMW4.5/1/0.1

\ 4

CC, Silica gel,

DMW 3/1/0.1

BA4
(0,75 mgq)

Y

BA5
(4,6 mg)

|

Hinh 3.2. So d6 phan 13p cac hop chit tir phan doan nudec W4 mau loai B. acutangula
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Can ethyl acetate (16,5 g) duoc sic ky 16ng trung ap silica gel chay rira giai
gradient h¢ dung méi D:M tir 100% D—100% M nhan dugc 08 phan doan E1—ES.
Phan doan E6 (1,7 g) dugc tach trén may MPLC st dung c6t RP-18 pha dong
methanol:nudc (1:1) (v/v) thu dugc 7 phan doan E6A—E6G. Phan doan E6B (50
mg) duoc tiép tuc chay cot pha thuong voi dung méi D:M:W (4,5:1:0,1) (v/v/v), sau
d6 dugc tach tiép trén cot sephadex véi M:W (1:1) (v/v) thu duoc cac hop chit BA7
(2,0 mg), BA8 (1,5 mg) va BA9 (1,3 mg).

E6
(1,79)

MPLC
RP-18, MW 50:50->100:0

A\ 4 A 4 A 4

E6A E6B e6C | [ E6D | [ E6 E6F E6G
Lom ) (=) ()] [

CC, Silica gel, DMW 4,5/1/0,1
\ 4

E6B1
(25 mg)

CC, Sephadex MW 1/1

Ve

BA7 BAS BA9
(2,0 mg) (1,5 mg) (1,3 mg)

\\

Hinh 3.3. So d6 phan 1ap cac hop chat tir can etyl mau loai B. acutangula
3.1.2. Thong so6 vat Iy va dir kién pho ciia cac hop chit phan l1ap dwore tir loai B.
acutangula

3.1.2.1. Hop chat BA1: Barringoside A (Hgp chit mdi)

Chat rdn mau vang. Do quay cuc [a]o?®- 35,0 (¢, 0,05, MeOH)

Gi4 tri phd C-NMR (125 MHz, CD30D) va 'H-NMR (500 MHz, CD30D):
xem Bang 4.1.1.

HR-ESI-MS: m/z 925,23789 [M+Na]*

Tinh toan 1y thuyét cho ion Ca2HsNaO2* 14 925,23730.
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3.1.2.2. Hop chat BA2: Barringoside B (Hop chit mdi)
Trang thai tap hop: chit bot mau vang. Po quay cuc [a]n?— 33,0 (c, 0,05,

MeOH)

Gié tri phé C-NMR (125 MHz, CDsOD) va *H-NMR (500 MHz, CDsOD):

xem Bang 4.1.2.

HR-ESI-MS: m/z 941,23281 [M+Na]*

Tinh toan ly thuyét cho ion Ca2HasNaO2s* 1a 941,23222.

3.1.2.3. Hop chat BA3: Barringoside C (Hop chit mdi)

Trang thai tip hop: chat bot mau vang. Do quay cuc [a]o?®— 21,0 (c, 0,05,

MeOH)

Gi tri phé *C-NMR (125 MHz, CDsOD) va *H-NMR (500 MHz, CDsOD):

xem Bang 4.1.3.

HR-ESI-MS: m/z 763,18505 [M+Na]*

Tinh toan 1y thuyét cho ion CasHzsNaO17* 1a 763,18448.

3.1.2.4. Hop chat BA4: Barringoside D (Hop chdt méi)

Trang thai tdp hop: chat bot mau vang. Do quay cuc [a]o?®— 41,0 (c, 0,05,

MeOH)

Gia tri pho 3C-NMR (125 MHz, CD30D) va *H-NMR (500 MHz, CDs0D):

xem Bang 4.1.4.

HR-ESI-MS: m/z 887,26099 [M+H]*

Tinh toan 1y thuyét cho ion Ca2Ha7021* 12 887,26044.

3.1.2.5. Hop chat BA5: Barringoside E (Hop chit mdi)

Trang thai tp hop: chat bot mau vang.. P quay cuc [o]p?~ 50,0 (c, 0,05,

MeOH)

Gia tri ph6 3C-NMR (125 MHz, CD30D) va *H-NMR (500 MHz, CDs0D):

xem Bang 4.1.5.

HR-ESI-MS: m/z 1031,30328 [M+H]*

Tinh toan 1y thuyét cho ion CagHssO2s* 1a 1031,30270.

3.1.2.6. Hop chat BAG: Barringoside F (Hop chit mdi)

Trang thai tap hop: chit bot mau vang. Po quay cuc [a]p?-55,0 (c, 0,05,

MeOH)
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Gi4 tri phd 3C-NMR (125 MHz, CD30D) va *H-NMR (500 MHz, CD30D):
xem Bang 4.1.6.

HR-ESI-MS: m/z 923,22224 [M+Na]*

Tinh toan 1y thuyét cho ion Ca2H4sNaO2* 14 923,22165.

3.1.2.7. Hop chat BAT: kaempferol 3-O-4-D-galactopyranoside

Trang thai tdp hop: chat bot mau vang. Gia trj phd *C-NMR (125 MHz,
CD30D) va *H-NMR (500 MHz, CDsOD): xem Bang 4.1.7.

CTPT C2:1H20011, M = 448

3.1.2.8. Hop chat BAS8: quercetin-3-0-3-D-galactopyranoside

Trang thai tdp hop: chat bot mau vang. Gié tri phd *C-NMR (125 MHz,
DMSO-ds) va *H-NMR (500 MHz, DMSO-dg): xem Bang 4.1.8.

CTPT C21H20012, M= 464

3.1.2.9. Hop chdt BA9: quercetin 3-O-p-D-(6-p-hydroxybenzoyl)galacto-
pyranoside

Trang thai tdp hop: chat bot mau vang. Gia tri phd *C-NMR (125 MHz,
CD30D) va 'H-NMR (500 MHz, CD3sOD): xem Béng 4.1.9.

CTPT C24H24014, M =584

3.1.2.10. Hop chdt BA10: quercetin 3-O-a-L-arabinopyranosyl-(1—2)-4-D-
galacto-pyranoside

Trang thai tdp hop: chat bot mau vang. Gia tri phd *C-NMR (125 MHz,
CD30D) va *H-NMR (500 MHz, CDsOD): xem Bang 4.1.10.

CTPT C26H28016, M = 596
3.1.3. Phén lap cac hop chat tir loai B. racemosa

L& loai B. acutangula duoc lam sach, siy kho & nhiét do thap hon 50°C, sau
d6 nghién nho tao thanh 5,5 kg bot. Bot kho cua 14 loai B. racemosa dugc dem chiét
3 14n siéu Am v§i 5 lit methanol 3 gio, can chiét sau d6 duoc co quay dudi dung moi
nhan dugc cin chiét methanol (190 g). Hoa 190 g cin chiét MeOH duoc phan b
vao nudc va chiét long-1ong vai cac dung moi n-henxane, ethyl acetate thu dugc ba
phan doan: cin n-hexane (13,5 g), 15,0 g cin ethyl acetate, dich nudc va mot phan

can khong tan.
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Botla
B. racemosa
(5,5 kg)

Chiét siéu 4m v&i MeOH
3x5 lit, 3 gior

\ 4

[ Cin chiét MeOH 1

Cét c6 chan khong

\ 4

Can MeOH
(190 g)
Chiét phan 16p nudc va n-
hexane
A 4 A 4
Can n- Hexane Phan nuéc
(1359)

Chiét phan doan véi etylaxetat

A 4 Y A 4
Can ethyl acetate Dich nuéc Can khong
(15,0 0) tan

Hinh 3.4. So d6 chiét cac phan doan mau loai B. racemosa

Cham cac vét chit cta cac cin chiét trén TLC silica gel, RP-18 cho thiy cac
phan cin ethyl acetate (cin E) va phan cin nude déu co cac vét twong dbi dam nét
va 16, con phan cin n-hexane cac vét mo va it hon. Vi vy tién hanh tach cac hop
chét tir can ethyl acetate va can nudc.

Phan can nuée duge loc hét cin khong tan trude khi dua 1én cot diaion HP-
20 va rira giai trudc tién bang nude dé loai bo phan duong va mudi vo co. Tiép theo
st dung hé dung méi gradient 1an luot 13 100% nudec — M:W (25:75, vIv)—> M:W
(50:50, viv)—> M:W (25:75, viv)—> M100% nhén dugc 5 phan doan, W1—WS5.

Phan doan W4 (6,0 g) duoc tach tiép thanh 3 phan doan nho 1a W4A-WA4C
stt dung sic ky cot RP-18 véi acetone/nude (1/1,5, v/v). Phan doan W4A (3,2 g)
dugc tach thanh 4 phan doan nhé hon W4A1-W4A4 bang cot sac ky nhdi silica gel
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pha thuong va dung moi 1la D/M/W (5/1/0,1, v/v). Lam sach phan doan W4A2 (38,2
mg) bang cot sic ky nhdi Sephadex v6i pha dong 1a MeOH/H20 (1/1) nhén dugc
hop chit BR1 (3,5 mg). Phan doan W4A3 (50 mg) dugc lam sach bé“mg cOt nhdi
Sephadex véi pha dong 1a M/W (1/1, v/v), sau d6 phan tach tiép trén cot nhdi silica
gel pha thuong voi D/IM/W (5/1/0,1, v/v) nhan dugc BR3 (3,0 mg).

Phan doan W5 (7,15 g) dugc tach cot RP-18 vai M/W (1,5/1, v/v) thu dugce 4
phan doan nhé W5A-WS5D. Phan doan W5A (900 mg) tiép tuc dua l1én cot silica gel
stt dung D/M/W (5/1/0,1, viv) va tiép tuc dugc lam sach bang cot sic ky nhdi silica
gel pha thuong va st dung E/M/W (8/1/0,05, v/v) thu dugc BR04 (2,5 mg) dudi
dang chit bot mau tréng.

Phan doan W5C (879 mg) dugc tach ra 2 phan doan W5C1 va W5C2 st
dung cot silica gel voi DIM/W (5/1/0,1, v/v). Tiép tuc lam sach phan doan W5C2
(120 mg) trén cot nhoi RP-18 st dung MeOH/H20 (1,5/1, v/v) nhan dugc BRO6
(3,6 mg) dudi dang chit bot mau tréng.

Phan doan W5D (150 mg) dugc tach thanh 2 phan doan nh6 hon W5DI1 va
W5D2 bang cot nhdi sililca gel sir dung D/M/W (5/1/0,1, v/v). Phan tach phan doan
W5D2 (51 mg) trén cot nhoi RP-18 sir dung dung mdi A/W (1/1,5, v/v), sau d6 1am
sach bang sic ky cot sephadex v&i pha dong 1a M/W (2/1, v/v) nhan dugc hop chat
BR2 (4,5 mg).



Diaion HP 20, MW: 100/0-> 0/100

41

)

A: aceton
D: Dichlomethan
E: ethyl acetate

M: methanol
l W: Water
CC: colum Chromatography
W(1-3) w4 W5 MPLC: Medium pressure liquid
(6,0 0) (7,15 9) chromatography
RP-18, AW 1/1.5 RP-18, MW 1.5/1
¢ 1 I I }
WAA W4B WaC W5A W5B W5C W5D
(3,2 g) (900 mg) (879 mq) (150 mg)
CC, Silica gel, CC, Silica gel, CC, Silica gel,
DMW 5/1/0,1 CC, Silica gel, DMW 5/1/0,1 DMW 5/1/0 1
! Il { DMW5/1/0,1 [ 1
A 4
W4A1 W5C1 5C2 e
[ } [ (\?/)\&/34A2) } [ \é\(/)4A3 } W4A4 W5A1 (120 mg) W5D1 W5D2
mg (50 mg) (220 mg) U g (51 mg)
CC, Sephadex -
CC, Sephadex MWp1/1 CC, Silica gel, YMC. MW 15/1
MW 11 v EMW /1,05 | ! ] RP-18, MW 2/1
W4A3a Y
BR1
(3,5 mg) @E 5 5 386R6 BR2
’ CC, Silica gel, ( mg) (3,6 mg) (4,5 mg)
DMW 5/1/0.1]
BR3
(3,0 mg)

Hinh 3.5. So db phan 14p cac hop chit tir dich nuéc mau loai B. racemosa
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Can E (15 g) duoc tach thanh 06 phan doan, E1-E6, st dung MPLC vo6i ¢t
nhodi silica gel va pha dong gradient nong do D/M tir 50/1 dén 1/1 (v/v). Phan doan E3
(3,48 g) tiép tuc duoc tach trén cot nhoéi RP-18 va dung M/W (171, 2/1, 3/1 va 10/1,
v/v) nhan dugc 5 phan doan nho, E3A-E3E. Phan doan E3C (0,9 g) dugc phéan tach
tiép thanh 03 phan doan nho hon, E3C1-E3C3, st dung cdt nhdi silica gel va hé dung
moéi E/M (17/1, v/v). Phan doan E3C3 (22 mg) duogc tinh ché bang cot RP-18 ding
M/W (1,5/1, vIv), sau d6 tinh ché tiép trén cot Shephadex LH-20 CC str dung pha
dong M/W (1,5/1, v/v) nhan duoc hop chat BR5 (5 mg). Phan doan E2 (2,1 g) duoc
phan tach thanh 3 phan doan nho, E2A-E2C, sir dung sic ky cot RP-18 va pha dong 1a
M/W (3/1, v/v). Phan doan E2A (1,6 g) tiép tuc duoc phan tach thanh hai phan doan
nho hon E2A1 va E2A2 sir dung cdt nhdi silica gel va hé dung moi D/M (20/1, v/v).
Hai hop chat BR7 (6,0 mg) va BR8 (4,8 mg) duoc lam sach tir phan doan E2A1 (0,8
g) trén cot sac ky nhoi RP-18 va pha dong 1a A/W (2/1, v/v), sau d6 1am sach tiép trén
cot nhoi silica gel sir dung D/M (2071, V/V).
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E
(159)
MPLC,CC, Silica gel,
DM 50/1->/1/1 (vIv)

v

y A\ 4
E1l E2 E3 E4-E6
(2,10) (3.48 0)

RP-18,
RP-18, MW 3/1 MW 1/1->10/1
v v v y v
E2A E2(B,C) E3(A, E3C E3(D,
(1.6 0 B) (0,99) E)
CC, Silica gel, CC, Silica gel,
DM 20/1 EM 17/1
v v v Y v
E2AL E2A2 E3C1 E3C2 E3C3
(0.8 a) (22 mg)
RP-18, AW 2/1 RP-18, MW
1,5/
E3C3a
v v 9,0 mg)
BRY7 BR8 CC, Sephadex
(6,0 mg) (4,8 mg) MW 1.5/1 v
BR5
(5,0 mg)

Hinh 3.6. So db phan 14p cac hop chit tir cin ethyl acetate mau loai B. racemosa
3.1.4. Thong s6 vat Iy va dir kién pho ciia cac hop chit phan lap tir loai chiée
chum B. racemosa

3.1.4.1. Hop chat BR1: Barringoside G (Hgp chit mdi)

Chét ran mau vang. Do quay cuc [a]o®-25,0 (c, 0,05, MeOH)

Gia tri phé 3C-NMR (125 MHz, CD3;OD) va H-NMR (500 MHz, CD30OD):
xem Bang 4.2.1.

HR-ESI-MS: m/z 895.2252 [M+Na]*

Tinh toan 1y thuyét cho ion CaiH4NaO21* 1 895.2267.

3.1.4.2. Hop chat BR2: Barringoside H (Hgp chit mdi)

Chat rdn mau vang. Do quay cuc [a]o?®-32,0 (¢, 0,05, MeOH)

Gi4 tri phd BC-NMR (125 MHz, CD;0D) va 'H-NMR (500 MHz, CD3;OD):
xem Bang 4.2.2.

HR-ESI-MS: m/z 925.2360 [M+Na]*

Tinh toan 1y thuyét cho ion Ca2HsNaO2* 14 925.2373.
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3.1.4.3. Hop chat BR3: Barringoside | (Hop chdt méi)
Chét rin mau vang. Do quay cuc [a]o?-85,0 (c, 0,05, MeOH)

Gi4 tri phé *C-NMR (125 MHz, CD30OD) va H-NMR (500 MHz, CD3;OD):

xem Bang 4.2.3.

HR-ESI-MS: m/z 1187.3214[M+Na]*

Tinh toan 1y thuyét cho ion CssHsoNaO27* 14 1187.3229.
3.1.4.4. Hop chat BR4: Niga-ichigoside F1

Chét bot mau tring. Do quay cuc [o]o?® +15,0 (¢, 0,05, MeOH)

Gi4 tri phd 3C-NMR (125 MHz, CDsOD) va *H-NMR (500 MHz, CDsOD):

xem Bang 4.2.4.

CTPT C36Hs8011, M= 666
3.1.4.5. Hop chat BR5: Rosamultin
Chét bot mau trang. Do quay cuc [a]o®+10,0 (c, 0,05, MeOH)

Gi4 tri phd 3C-NMR (125 MHz, CDsOD) va *H-NMR (500 MHz, CDsOD):

xem Bang 4.2.5.

CTPT Cz6Hs8010, M= 650
3.1.4.6. Hop chat BR6: 23-Hydroxytormentic acid
Chét bot mau trang. P9 quay cuc [a]o?+25,0 (c, 0,05, MeOH)

Gi4 tri phd C-NMR (125 MHz, CDsOD) va 'H-NMR (500 MHz, CDsOD):

xem Bang 4.2.6.

CTPT C30H4806, M = 504
3.1.4.7. Hop chat BRT: Arjunic acid
Chét bot mau trang. Do quay cuc [a]o?+20,0 (c, 0,05, MeOH)

Gi4 tri phd 3C-NMR (125 MHz, CDsOD) va *H-NMR (500 MHz, CDsOD):

xem Bang 4.2.7.

CTPT C30H4s0s, M = 488
3.1.4.8. Hop chat BR8: Maslinic acid
Chat bot mau trang. D6 quay cuc [a]o?®+40,0 (c, 0,05, MeOH)

Gia tri phd *C-NMR (125 MHz, CDs0D) va 'H-NMR (500 MHz, CD3OD):
xem Bang 4.2.8.

CTPT C30H4804, M =472.



4.1. Xac dinh ciu triic cac hop chit phan 1ap dwoc tir loai B. acutangula
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CHUONG 4: KET QUA VA THAO LUAN

4.1.1. Hop chét BA1: barringoside A (chit méi)

Hop chat BAL c6 dang chat rin mau vang nhat voi CTPT CaHae02, duoc

ching minh bang phd HR-ESI-MS véi pic ion gia phan tir xuat hién tai m/z 925,23789

[M+Na]*.

100 —

80 —

60 —|

40

20—

925.23789

480.71818

631.44138

569.96035
356.29910 ‘

| 860.61387 | |

L | = . |

250 350 450 550 650 750 850 950
Mass/Charge

Hinh 4.1.1.a. Phd HR-ESI-MS cua BA1

Hinh 4.1.1.b. Cu trac hoa hoc ciia BA1

1026.63454

1050
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Bang 4.1.1. Gia trj phd NMR ctia BA1 va cac chit so sanh

on “°
C 3¢ PS¢ dc o ﬁ_mg tin hiéu (J = (ﬂ'\fg
2)
Aglycon
2 159,3 158,9 |-
3 135,6 1351 |-
4 179,6 179,3 |-
5 163,3 162,8 |-
6 100,7 100,5 |6,44s 5,7,8,10
7 163,6 1635 |-
8 95,9 95,7 |6,71s 4,6,7,9,10
9 158,0 1579 |-
10 107,5 1076 |-
1/ 122,5 1225 |-
2’ 132,5 132,4 |8,08d(8,0) 2,4 6'
3 116,3 116,3 |6,92d(8,0)
4 161,8 161,7 |-
5’ 116,3 116,3 |6,92d(8,0)
6’ 132,5 132,4 |8,08d(8,0)
Glcl
1" 101,0 103,5 100,5 |5,68d (8,0) 3
2" 75,8 75,8 75,6 | 5,07 dd (8,0, 9,0) 9
3" 76,3 77,9 76,0 |3,661(9,0)
4" 71,0 71,4 715 | 3,47t(9,0)
5" 77,6 77,9 781 |355m
6" 65.6 69,5 69,5 |3,71dd (6,0, 12,0)
! 4,07 brd (12,0)
Rha
1 100,0 99,9 |[552s 7
2" 71,6 71,7 | 4,03brs
3" 72,0 72,0 | 3,80brd(9,0)
4 73,5 73,6 | 3,491(9,0)
5 71,3 71,2 | 3,62
6" 18,2 18,0 |1,27d (6,0 4 5"

p-coumaric acid
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o e
C 3¢ PS¢ dc o ﬁ_mg tin hiéu (J = (ﬂ'\fg
2)
1" 127,2 1272 | -
21 131,2 1312 | 7,47d(8,0) Uy A
3" 116,8 116,8 |6,83d(8,0)
4 161,1 1612 |-
S 116,8 116,8 |6,83d(8,0)
6" 131,2 131,2 | 7,47d (8,0)
7 146,9 146,9 | 7,68d (16,0)
8" 115,2 115,1 |6,39d (16,0) e, 9
g 168,5 1684 |-
Glc2
11 1046 | 104,6 |4,19d(7,5) 6"
2" 75,1 75,0 3,09dd (7,5, 9,0)
3 77,8 778 | 3,18t (9,0)
4 71,3 713 | 3,24t(9,0)
o 77 77 3,04 m
6" 62,5 62,6 3,611/3,79 br d
(11,5)
e cua quercetin 3-O-[2""-O-(E)-p-coumaroyl][5-D-glucopyranosyl(1—3)-o-L-

rhamnopyranosyl(1—6)]-8-D-glucoside  [76], °6c cua kaempferol 3-0-p-[-D-glucopyranosyl(1—6)D-
glucopyranoside]-7-O-a-L-rhamnopyranoside [77], °do trong CD3OD, 9125 MHz, 500 MHz, *tin hiéu bi che lap.

ppm L T [ b

T T T
9 8 T 6 5 4 3 2 1 ppm

Hinh 4.1.1.g. Phé COSY ctia BA1
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Dtr liéu phé NMR cita BAL biéu hién mét flavonoid triglycoside véi su Xuét
hién 03 proton anome tai on 5,68 (1H, d, J = 8,0 Hz, H-1""), 5,52 (1H, br s, H-1""") va
4,19 (1H, d, J=7,5Hz, H-1"""""), c6 tuong tac HSQC vdi cac cacbon anome tuong trng
tai oc 100,5 (C-1"), 100,0 (C-1""") va 104,7 (C-1""""") ching minh cho 03 don vi duong.
Phén tich cu thé cac tuong tac trén phd HSQC cho phép gan chinh xac cac tin hiéu
cacbon voi cac proton lién két truc tiép voi chung. Tir két qua phé HSQC, két hop
phan tich phé COSY vdi cac twong tac H-1" (Su 6,58)/H-2" (Su 5,07)/H-3" (S
3,66)/H-4"" (on 3,47)/H-5"" (1 3,55)/H-6" (on 3,71 va 4,07), H-1"" (61 5,52)/H-2"" (Sm
4,03)/H-3"" (on 3,80)/H-4"" (on 3,49)/H-5"" (on 3,62)/H-6"" (on 1,27) va H-1""" (Sn
4,19)/H-2""" (on 3,09)/H-3"""" (on 3,18)/H-4"""" (on 3,24)/H-5"""" (6w 3,04)/H-6"""" (om
3,61 va 3,79), cho phép xac dinh dugc sb lidu 'H-NMR va 3C-NMR tai tit ca cac vi
tri ctia 03 don vi duong nhu ¢ Bang 4.1.1. Ngoai ra, sy xuat hién cta 2 proton thom c6
tuong tac meta [on 6,44 (H-6) va 6,71 (H-8), mdi tin hiéu [1H, br s] va bon proton
thudc vong thom co6 tuong tac ortho [on 8,08 (H-2' va H-6") va 6,92 (H-3' va H-5'),
mdi tin hiéu 2H, d, J = 8,0 Hz] dic trung cho ciu tric khung kaempferol. Cac gia tri
ph6é 'H va 3C NMR cia BA1L tuong tu cac gia tri ciia kaempferol 3-O-4-[f-D-
glucopyranosyl(1—6)D-glucopyranoside]-7-O-a-L-rhamnopyranoside [77], ngoai viéc
c6 thém cac tin hiéu thudc mot nhém trans-p-coumaroyl tai oc 127,3 (C-1""""), 131,2
(C-2"" va C-6""), 116,8 (C-3"""" va C-5""""), 161,3 (C-4""""), 146,9 (C-7"""), 115,2 (C-
8'""") va 168,4 (C-9"")/én 7,47 (2H, d, J = 8,0 Hz, H-2""" va H-6""""), 6,83 (2H, d, J =
8,0 Hz, H-3"""" va H-5"""), 7,68 (1H, d, J = 16,0 Hz, H-7"""") va 6,39 (1H, d, J = 16,0
Hz, H-8"").

OH
OH OH

Hinh 4.1.1.h. Cac tuong tac HMBC va COSY chinh ctia BAl
Phén tich cu thé céc tin hiéu trén cc phé COSY va HMBC (hinh 4.1.1.h) khing

dinh chinh xac cau triic hoéa hoc cua BA1. Cac vi tri gan cua duong glucose dau tién tai
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C-3, dudng rhamnose tai C-7 va duong glucose thir hai tai C-6" dugc xac dinh bang
cac tuong tic xa HMBC cua cac proton anome H-1" (dn 5,68) vai C-3 (oc 135,1), H-
1" (6n 5,52) voi C-7 (o6c 163,5) va H-1"""" (61 4,19) véi C-6" (oc 69,5). Ngoai ra, gia
trj phd 13C NMR tai céc vj tri ctia don vi dudng glucose thtr nhat cua BA1 (bang I11.1)
tuong tu cac gid tri cua quercetin 3-O-[2"-O-(E)-p-coumaroyl][s-D-
glucopyranosyl(1—3)-a-L-rhamnopyranosyl-(1—6)]-8-D-glucopyranoside [76] két
hop véi sy dich chuyén rat manh vé huéng ving trudng thap cta proton H-2"" tai Sy
5,07 cho phép xac dinh vi tri ester hoa ciia nhém trans-p-coumaroyl tai C-2"'. Nhan
dinh nay duoc xac nhin thém bang twong tic xa HMBC (hinh II.1.h) cua H-2"" (4
5,07) voi C-9"""" (&c 168,4). Nhu vay, cau triic héa hoc ciia BAL dugc ching minh 1a
kaempferol 3-0-[2""-0-(E)-p-coumaroyl][5-D-glucopyranosyl (1—6)p-D-
glucopyranoside]-7-O-a-L-rhamnopyranoside, mot hop chit méi va duoc goi tén 1a
barringoside A.
4.1.2. Hop chat BA2: barringoside B (chat méi)

So séanh dir liéu pho 13C va *H NMR cho thidy BA2 ¢6 sy tuong tmg cac sb liéu
cua BA1, ngoai trir sy c6 mat cac tin hi€u cua mdt vong thom tuong taic ABX tai o
7,65 (1H, d, J = 2,0 Hz, H-2'), 6,90 (1H, d, J = 8,0 Hz, H-5'), and 7,64 (1H, dd, J =
8,0, 2,0 Hz, H-6") 6 BA2, thay cho vong thom tuong tic AA'BB’ & BAL. Ghi nhéan nay
dugc khang dinh thém bang phd HR-ESI-MS véi pic ion gia phan tir tai m/z 941,23281
[M+Na]* xac dinh CTPT Ca2H46023 cia BA2. Cac twong tac HMBC dugc ghi nhan
gitta H-2' (84 7,65)/H-6" (S 7,64) va C-2 (&c 158,9) chirng minh cho cdu tric vong B
bi thé ba vi tri dang 1,3,4.

Hinh 4.1.2.a. CAu trtc héa hoc cia caa BA2
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Bdng 4.1.2. Gia tri phd NMR ctia BA2 va cac chit so sanh

c | e %5c | 8ol o HMBe

dang tin hi¢u (J = Hz) (H—>C)
Aglycon

2 158,8 -

3 135,2 -

4 179,1 -

5 162,6 -

6 100,5 6,39 d (1,5) 5,7,8,10

7 163,4 -

8 95,6 6,65 d (1,5) 4,6,7,9, 10

9 157,7 -

10 107,4 -

1’ 122,8 -

2’ 117,3 7,65d (2,0) 2,46

3 145,9 -
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c 35 3 5o o 6{4 ce HMBC
dang tin hi¢u (J = Hz) (H—>C)
4 149,8 -
5 116,1 6,90 d (8,0)
6’ 123,6 7,64 dd (8,0, 2,0) 2,2, 4
Glcl
1" 101,0 103,5 100,5 5,65 d (8,0) 3
2" 758 758 75,7 5,11 dd (8,0, 9,0) g
3 | 763 77,9 76,0 3,70t (9,0)
4 | 710 714 714 3,521 (9,0)
5 | 776 77,9 77,8 3,58 m
6" 68,6 69,5 69,5 3,73 dd (6,0, 12,0)
4,09 br d (12,0)
Rha
1 100,0 99,9 5,50 brs 7
2" 71,6 71,6 4,04 dd (1,5, 3,0)
3" 72,0 72,0 3,85 dd (3,0, 9,0)
4 73,5 73,5 3,501t (9,0)
5" 71,3 71,2 3,62f
6" 18,2 18,0 1,27 d (6,0) 4 5"
p-coumaric acid
1 127,2 127,2 -
2" 131,2 131,2 7,45d (8,5) A
3" 116,8 116,7 6,82 d (8,5)
4" 161,1 161,1 -
5" 116,8 116,7 6,82 d (8,5)
6" | 1312 131,2 7,454 (8,5)
7" 146,9 146,9 7,67 d (16,0)
g | 1152 1151 6,42 d (16,0) 17, g
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c e P3e 5o 6|'4 ce HMBC

dang tin hi¢u (J = Hz) (H—>C)

g 168,5 168,5 -

Glc2

1 104,6 104,6 4,22d (7,5) 6"

2" 75,1 75,0 3,13 dd (7,5, 9,0)

3 77,8 77,7 3,231 (9,0)

4 71,3 71,3 3,271 (9,0)

5 77,7 77,6 3,07 m

6" 62,5 62,5 3,63
3,80 dd (2,0, 12,0)

3B cua quercetin 3-O-[2"'-O~(E)-p-coumaroyl][5-D-glucopyranosyl(1—3)-a-L-

rhamnopyranosyl(1—6)]--D-glucoside [76], 2S¢ cua kaempferol 3-O-8-[-D-glucopyranosyl(1—6)D-
glucopyranoside]-7-O-a-L-rhamnopyranoside [77], °do trong CD;OD, 9125 MHz, ®500 MHz, 'tin higu bi
che lap.
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Hinh 4.1.2.h. Cac twong tac HMBC va COSY chinh cta BA2

Ngoai ra, cac pic dac trung cho 2 proton thom co6 twong tac meta [on 6,39 (H-6)
va 6,65 (H-8), mdi pic *H, d (J = 1,5 Hz)]; mot don vi trans-p-coumaroyl tai & 127,2
(C-1""), 131,2 (C-2""" va C-6"""), 116,7 (C-3"""" va C-5""), 161,1 (C-4""""), 146,9 (C-
7', 115,1 (C-8""") va 168,5 (C-9"")/én 7,45 (2H, d, J = 8,5 Hz, H-2"""" va H-6"""),
6,82 (2H, d, J = 8,5 Hz, H-3""" va H-5""""), 7,67 (1H, d, J = 16,0 Hz, H-7"""") va 6,42
(1H, d, J = 16,0 Hz, H-8"""); 03 don vi duong [03 proton anome tai o 5,65 (1H, d, J =
8,0 Hz, H-1"), 5,50 (1H, br s, H-1""") va 4,22 (1H, d, J = 7,5 Hz, H-1"""""), ¢6 tuong tac
HSQC vdi cac cacbon anome tuong ung tai 6c 100,5 (C-1""), 99,9 (C-1""") va 104,6 (C-
1""""")] ciing duoc ghi nhan. Trén phé HMBC ciing ghi nhan dugc cic twong tic xa cla
cac proton anome H-1" (&4 5,63) voi C-3 (& 135,2), H-1""" (dn 5,50) véi C-7 (oc
163,4); H-1""" (n 4,22) v6i C-6" (oc 69,5), va H-2"" (on 5,11) véi C-9"" (o6c 168,5).
Nhu vdy, cau trac héa hoc ciia BA2 dugc ching minh 1 quercetin 3-O-[2"-O-(E)-p-
coumaroyl][$-D-glucopyranosyl(1—6)4-D-glucopyranoside]-7-O-a-L-
rhamnopyranoside, mot hop chat méi va duoc goi tén 1a barringoside B.

4.1.3. Hop chit BA3: barringoside C (chit méi)

So sanh dir liéu pho 13C va 'H NMR caa BA2 cho thiy co su twong tng cac s6
liéu cua BAL ngoai viéc thiéu hut cac tin hiéu cta 01 don vi duong glucose. Diéu nay
dugc khang dinh bang phd HR-ESI-MS véi pic ion gia phan tir tai m/z 763,18505
[M+Na]* xac dinh CTPT cua BA3 la CzsHz6017.
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Hinh 4.1.3.a. CAu trac hoa hoc cia BA3
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Bang 4.1.3. Gia trj phd NMR ctia BA3 va cac chit so sanh

df in hiéu (J = HMBC
C e | boc | o | ocde | OHdang :|1zn) higu (J Ho o
Aglycon
2 159,3 | 158,9 |-
3 1356 | 1351 |-
4 1796 | 1793 |-
5 163,3 | 162,9 |-
6 100,7 | 100,5 |6,42d (2,0) 5,7,8,10
7 163,6 | 1634 |-
8 95,9 95,3 [6,71d(2,0) 4,6,7,9, 10
9 158,0 | 157,9 |-
10 107,5 | 107,5 |-
1’ 1225 | 1225 |-
2' 132,5 | 132,3 |8,05d (8,0) 2,46
3 116,3 | 116,3 |6,92d (8,0)
4' 161,8 | 161,7 |-
5 116,3 | 116,3 |6,92d (8,0)
6' 132,5 | 132,3 |8,05d (8,0)
Glc
1" 100,9 | 100,9 | 103,5 | 100,4 |5,73d(8,0) 3
2" 743 | 759 | 75,8 75,8 | 5,05dd (8,0,9,0) g
3" 733 | 76,4 | 779 | 76,2 |3,64t(9,0)
4" 704 | 716 | 714 | 715 |[3,41t(9,0)
5" 778 | 7185 | 71,9 78,8 13,33 m
6" 62,1 | 62,6 | 69,5 | 62,5 |3,60/3,80dd (2,0, 12,0)
Rha
1 100,0 | 99,8 |551brs 7
2" 71,6 71,6 [4,02brs
3" 72,0 | 72,0 |3,83brd(9,0)
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4 735 | 73,6 |3,491(9,0)

S 71,3 71,2 | 3,59

6" 18,2 | 18,0 |1,26d(6,0) 4", 5"
p-coumaric acid

1 127,2 | 127,4 1272 | -

2" 131,3 | 131,3 131,2 | 7,46 d (8,0) VA

3 116,9 | 116,9 116,8 |6,83d (8,0)

4 161,3 | 160,0 161,3 |-

5 116,9 | 116,9 116,8 |6,83d(8,0)

6" 131,3 | 131,3 131,2 | 7,46 d (8,0)

7" 146,8 | 147,1 146,9 | 7,66 d (16,0)

g™ |1152 | 115,3 115,1 | 6,36d (16,0) 1 79

9 |168,7 | 168,5 168,3 |-

8¢ cua cac duong galactopyranosyl va coumaroyl ciia 3-O-[2-O-(E)-p-coumaroyl-S-D-galactopyranosyl]-7-O-p-D-
glucopyranosylkaempferol [78], ®5¢c ctia dudng glucopyranosyl va nhanh coumaroyl ciia allivictoside G [79], %8¢ cta
kaempferol3-O-p-[-D-glucopyranosyl(1—6) D-glucopyranoside]-7-O-a-L-rhamnopyranoside  [77], ddo  trong
CD30D, ¢125 MHz, '500 MHz, %in hiéu bi che l4p.
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Hinh 4.1.3.g. M6t sb twong tac HMBC chinh cua BA3

Trén pho 'H-NMR va BC-NMR cua BA3 xuét hién cac pic dic trung cho 2
proton thom c6 twong tac meta [on 6,42 (H-6) va 6,71 (H-8), mdi pic 1H, d (J = 2,0
Hz)]; bén proton thudc vong thom cé twong tac ortho [4 8,05 (H-2' va H-6") va 6,92
(H-3' va H-5"), mdi tin hiéu 2H, d, J = 8,0 Hz]; mdt don vi trans-p-coumaroyl tai &c
127,2 (C-1"""), 131,2 (C-2""" va C-6""""), 116,8 (C-3""" va C-5""""), 161,3 (C-4""""), 146,9
(C-7'"""), 115,1 (C-8"""") va 168,3 (C-9""")/on 7,46 (2H, d, J = 8,0 Hz, H-2""" va H-6""""),
6,83 (2H, d, J = 8,0 Hz, H-3"""" va H-5"""), 7,66 (1H, d, J = 16,0 Hz, H-7"""") va 6,36
(1H, d, J = 16,0 Hz, H-8""""); 01 duong glucopyranosyl [ox 5,73 (1H, d, J = 8,0 Hz, H-
1), 5,05 (1H, dd, J = 8,0, 9,0 Hz, H-2"), 3,64 (1H, t, J = 9,0 Hz, H-3"), 3,41 (1H, t, J
= 9,0 Hz, H-4"), 3,33 (1H, m, H-5""), 3,60 (1H, He-6""), 3,80 (1H, dd, J = 2,0, 12,0 Hz,
Hp-6"")/6c 100,4 (C-1"), 75,8 (C-2"), 76,2 (C-3"), 71,5 (C-4"), 78,8 (C-5"), 62,5 (C-
6'")]; va 01 duong rhanopyranosyl [on 5,51 (1H, br s, H-1"""), 4,02 (1H, br s, H-2""),
3,83 (1H, br d, J = 9,0 Hz, H-3"""), 3,49 (1H, t, J = 9,0 Hz, H-4"""), 3,59 (1H, H-5""),
1,26 (3H, d, J = 6,0 Hz, H-6""")/&c 99,8 (C-1'""), 71,6 (C-2'"), 72,0 (C-3'"), 73,6 (C-
4", 71,2 (C-5'"), 18,0 (C-6"")]. So sanh gia tri phd ®C NMR cia dudng
glucopyranosyl va nhanh coumaroyl cia BA3 véi cac gia tri cta allivictoside G [79]
va cac s6 lidu ciia duong galactopyranosyl va nhanh coumaroyl cta 3-O-[2-O-(E)-p-
coumaroyl-g-D-galactopyranosyl]-7-O-f-D-glucopyranosylkaempferol [78] cung véi
phan tich cu thé cac twong tic HMBC khang dinh BA3 la kaempferol 3-O-[2"'-O-(E)-
p-coumaroyl-A-D-glucopyranoside]-7-O-a-L-rhamnopyranoside, mot hop chat méi va

duogc goi tén 1a barringoside C.
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4.1.4. Hop chat BA4: Barringoside D (chit méi)

Phé NMR ciia BA4 ciing dic trung cho mot flavonoid glysoside. Cac gié tri phd
13C va 'H NMR ciia BA4 twong tu cic gia tri cia BA3 ngoai su xuat hién thém mot
duong a-L-rhamnopyranose tai on 4,87 (1H, br s, H-1"""""), 3,73 (1H, br d, J = 3,0 Hz,
H-2"""""), 3,66 (1H, br dd, J = 3,0, 9,0 Hz, H-3"""""), 3,37 (1H, H-4"""""), 3,97 (1H, dd, J =
6,0, 9,0 Hz, H-5"""""), 1,25 (3H, d, J = 6,0 Hz, H-6"""")/éc 103,1 (C-1""""), 72,5 (C-
2'"'"), 72,1 (C-3""""), 73,8 (C-4"""), 70,4 (C-5'""""), 17,8 (C-6'""""). Trén phd HR-ESI-
MS xuét hién pic ion gia phan tir tai m/z 887,26099 [M+H]* x4c dinh CTPT cua BA4
14 C42H460021.
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Hinh 4.1.4.d. Ph6 *C-NMR cua BA4
Bdng 4.1.4. Gia tri phd NMR ctia BA4 va chét so sanh

o1 “®dang tin hiéu (J = | HMBC
C e P3¢ dc o
Hz) (H—->C)
Aglycon
2 158,9 159,0 -
3 135,1 135,1 -
4 179,3 nd -
5 162,9 nd -
6 100,5 100,6 6,43 brs 5,7,8,10
7 163,4 163,5 -
8 95,3 95,4 6,72 brs 4,6,7,9, 10
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oH “®dang tin hiéu (J = | HMBC
C 3B b§c dc o
Hz) (H—>C)
9 157,9 nd -
10 107,5 107,5 -
1 122,5 1225 -
2' 132,3 132,3 8,03 d (8,5) 2,4, 6
3 116,3 116,3 6,92 d (8,5)
4' 161,7 161,4 -
5 116,3 116,3 6,92 d (8,5)
6’ 132,3 132,3 8,03 d (8,5) 2,2', 4
Glc
1" 100,4 100,2 100,2 5,75d (7,5) 3
2" 75,8 75,4 75,3 5,15 dd (8,0, 9,0) g
3" 76,2 83,5 83,4 3,80f
4" 71,5 70,5 70,3 3,49f
5" 78,8 78,9 78,7 3,37f
6" 62,5 62,5 62,4 3,80/3,62
Rha
1" 99,8 99,8 5,52 brs 7
2'" 71,6 71,7 4,02 brs
3" 72,0 72,1 3,83
4" 73,6 73,6 3,487
5" 71,2 71,2 3,59f
6" 18,0 18,0 1,26 d (6,0) 4", 5"
p-cou
1 127,2 127,2 127,1 -
2" 131,2 131,6 131,4 7,48d (8,5) 4o
3" 116,8 116,9 116,8 6,83 d (8,5)
4 161,3 161,7 161,4 -
5 116,8 116,9 116,8 6,83 d (8,5)
6" 131,2 131,6 1314 | 7,48d(8,5)
7" 146,8 147,8 147,7
g 115,2 114,6 1145 | 6,35d(16,0) 1 7,

9[”!
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oH “®dang tin hiéu (J = | HMBC
C B¢ b3c dc d

Hz) (H—>C)

g 168,7 168,4 168,0 -
Rha2

1 103,2 103,1 4,87 brs
2'"" 72,6 72,5 3,73 brd (3,0)
3 72,2 72,1 3,66 dd (3,0, 9,0)
4 74,0 73,8 3,37f
5 70,4 70,4 3,97 dd (6,0, 9,0)
6" 17,9 17,8 1,25d (6,0)

35c cua BA3, PS¢ cua duong glucopyranosyl, rhamnosyl va nhdnh coumaroyl ctia kaempferol 3-O-[a-

rhamnopyranosyl(1—3)-(2-O-p-coumaroyl)]-S-glucopyranoside,

7-0-[ a-rhamnopyranosyl-(1—3)-(4-O-p-

coumaroyl)]-a-rhamnopyranoside [80]; °do trong CD30D, 9125 MHz, €500 MHz, ftin hiéu bi che 1ap, nd: tin hi¢u
khong ghi nhan duogc.
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Hinh 4.1.4.f. Phé HMBC ctia BA4

Su tuong dong vé gia trj pho C NMR phan duong glucose, dudng rhamnose xuit
hién thém va nhanh coumaroyl ciia BA4 (bang 4.1.4) véi cac sd lidu twong ung cla
kaempferol 3-O-[a-rhamnopyranosyl(1—3)-(2-O-p-coumaroyl)]-A-glucopyranoside, 7-O-
[ -rhamnopyranosyl-(1—>3)-(4-O-p-coumaroyl)]-a-rhamnopyranoside  [80] khing dinh
BA4 la kaempferol  3-O-[2"-O-(E)-p-coumaroyl][ a-L-rhamnopyranosyl(1—6)4-D-
glucopyranoside]-7-O-a-L-rhamnopyranoside, mot hop chat méi va dugc goi tén 1a
barringoside D.
4.1.5. Hop chat BAS5: Barringoside E (chat méi)

Céc gia tri ph6 *C va 'H NMR cua BA5 tuong ty cac gia tri cia BA4 ngoai su
xuat hién thém mot nhanh 3-hydroxy-3-methylglutaryl (HMG) [81, 82] tai &c 172,2
(C-1""""), 46,6 (C-2"""""), 70,6 (C-3"'""), 46,6 (C-4""""), 177,0 (C-5"""), va 27,7 (C-
6""")Sn 2,45 (1H, d, J = 14,0 Hz, Ha-2""""), 2,52 (1H, d, J = 14,0 Hz, Hp-2"""), 2,38
(1H, d, J = 15,5 Hz, Ha-4"""), 2,46 (1H, d, J = 15,5 Hz, Hy-4"""") va 1,20 (3H, s, H-
6'""""). Piéu nay dugc ching minh bing phd HR-ESI-MS véi sy c6 mit pic ion duong
tai m/z 1031,30328 [M+H]"* (tinh toan 1y thuyét cho ion CasHss025*, 1031,30270) cho
phép xac dinh CTPT ctia BA5 la CagHs502s.
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Hinh 4.1.5.f. Phd HMBC cua BA5
Bdng 4.1.5. Gia tri phd NMR ctia BA5 va hop chét so sanh

C 43¢ 53¢ dced dH edang tin hiéu (J = Hz) HMBC

’ ’ (H—>C)
Aglycon

2 158,0 1591 | -

3 1347 1351 | -

4 178,9 1794 | -

5 161,5 1618 | -

6 100,4 100,6 | 6,46 brs 8, 10

7 168,8 1636 | -

8 95,4 956 | 6,73brs 4,6,10

9 158,3 1579 | -

10 105,1 107,4 -

1 1228 1224 | -

2' 132,2 132,3 | 8,04d(8,5) 24 6

3 116,3 1164 | 6,92d(8,5)

4 161,5 1614 | -

5 116,3 1164 | 6,92d (8,5)

6 132,2 132,3 | 8,04d(85) 2,2, &
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C 43¢ 53¢ dced dH edang tin hiéu (J = Hz) HMBC
(H—>C)
1" 100,0 100,9 5,61d (7,5) 3
2" 75,1 72,7 5,52 dd (7,5, 9,0) 17, 3", 9"
3" 83,5 80,4 3,91dd (3,0, 9,0)
4" 70,3 70,1 4,00d (3,0)
5" 78,6 74,7 3,85m
6" 62,4 64,3 4,20 m 4" 5" 1
Rha 1
1 99,9 5,54 brs 7
2" 71,7 4,04 brs
3" 72,0 3,85m
4 73,6 3,50t (9,0)
5" 71,2 3,61 dd (6,0, 9,0)
6" 18,1 1,27d (6,0) 4", 5"
p-coumaric acid
1 127,1 127,1 -
2" 131,4 131,4 7,49 d (8,5) 4re
3" 116,8 116,8 6,84 d (8,5)
4" 161,5 161,4 -
5 116,8 116,8 6,84 d (8,5)
6" 131,4 131,4 7,49 d (8,5)
7" 147,6 147.4 7,69 d (16,0)
g 1145 114,7 6,37 d (16,0) 9
g 168,0 168,2 -
HMG
1 171,4 172,2 -
2! 47,2 46,6 2,45 d (14,0) 13
2,52d (14,0)
3" 71,1 70,6 -
4 47,5 46,6 2,38 d (15,5) 3 g
2,46 d (16,0)
5 179,4 177,0 -
6" 27,6 21,7 1,20s 2! 3 4
Rha 2
1 103,0 104,1 4,87 brs 3"
2! 72,4 72,3 3,74 brs
3 72,1 72,1 3,74m
4 73,7 73,9 3,37t (9,0)
g 70,2 70,4 3,81 dd (6,0, 9,0)
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HMBC
C 43¢ 53¢ dced dH edang tin hiéu (J = Hz)
(H—>C)
6!/!/!! 17,8 1810 1,27 d (6,0) 4ruur’ 5uuu

8¢ phan nhanh  (3-hydroxy-3-methyl)glutaroyl cta methyl 3,5-di-O-caffeoyl-4-O-(3-hydroxy-3-
methyl)glutaroylquinate [81], "5c cua dudng galactosyl, rhamnosyl va nhom p-coumaroyl cua kaempferol-3-O-
[2-O-(trans-p-coumaroyl)-3-O-a-L-rhamnopyranosyl]-3-D-glucopyranoside [83], “do trong CDsOD, 4125 MHz,
500 MHz, ftin hiéu bi che lap.
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Hinh 4.1.5.h. Cac twong tac HMBC va COSY chinh ctia BA5
Vi tri dinh ciia nhanh HMG tai C-6"" dugc gan dya trén tuong tdc xa HMBC cua
H-6" (4 4,20) véi C-1""" (& 172.2). Tuy nhién, cac s6 liéu phd 3C NMR cua dudng
thir nhat ctia BA5 khéc xa so véi cc gia tri cia BA4 goi ¥ cho sy ¢6 mit ciia dudng S-
D-galactopyranosyl & hop chat BA5, nhan dinh nay dugc khiang dinh thém bang hing
sd twong tac 'H NMR véi Ji2v = 8,0 Hz, J2v3» = 9,0 Hz va Jav4» = 3,0 Hz. Phan tich
cu thé cac tin hidu COSY va HMBC cho phép chirng minh ciu tric hoa hoc cia BA5S
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la kaempferol 3-O-[2-O-(E)-p-coumaroyl][6-O-(3-hydroxy-3-methyl)glutaroyl][a-L-
rhamnopyranosyl(1—3)]-f-D-galactopyranoside 7-O-a-L-rhamnopyranoside, mot hop
chat méi va duoc goi tén 1a barringoside E.

4.1.6. Hop chat BA6: Barringoside F (chit méi)

Céc gia tri phd 3C va 'H NMR cua BA6 tuong ty cac gia tri cia BAS ngoai
viéc thiéu hut 01 don vi duong rhamnose va su xuét hién cac tin hiéu thudc 1 vong
thom tuong tic ABX & BA6 thay cho vong AA’B'B & BA5. Diéu nay duoc khing
bang phd HR-ESI-MS véi su ¢6 mit pic ion tai m/z 923,22224 [M+Na]* (tinh toan ly
thuyét cho ion Ca2HasNaO2,*, 923,22165) chirng minh CTPT cta BA6 13 C42H4402.

Hinh 4.1.6.a. CAu triic héa hoc cia BA6
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Bang 4.1.6. Gia trj phd NMR ctia hop chat BAG va cac chat so sanh

ce in hiéu (J = HMBC
C a5c boe e cd oH “dang ;121; hi¢u (J Ho o
Aglycon
2 1589 |-
3 1354 | -
4 1794 |-
5 162,8 |-
6 100,5 |6,43brs 8,10
7 163,5 |-
8 95,5 6,69 brs 4,6,10
9 157,8 |-
10 1074 |-
1’ 122,6 |-
2' 117,2 16,89d (2,0) 2,4 6
3 146,1 |-
4’ 150,1 |-
5 116,3 |6,89d (8,5)
6’ 123,4 | 7,58 brd (8,5) 2,2, 4
Gal
1" 101,1 101,4 |5,49d (8,0) 3
2" 74,0 74,1 5,40 dd (8,0, 9,0) 17, 3", 9"
3’ 73,2 73,0 3,81
4" 70,6 70,4 3,93d (2,0)
5" 75,0 74,6 3,81°
6" 64,2 64,0 4,20 m 4" 5" 1
Rha
1 99,9 5,52 brs 7
2" 71,7 |4,04brs
3" 72,0 3,85 brd (9,0)
4 73,6 3,491 (9,0)
5" 71,2 3,62m
6" 18,1 1,27 d (6,0) 4" 5"

p-coumaric acid
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11 1272 | 1273 |-

2111 1312 | 131,2 |7,46d(8,0) 4 o
3 1168 | 1168 |6,93d (8,0)

4 161,3 | 1612 |-

5 1168 | 1168 |6,93d (8,0)

6" 131,2 | 1312 |7,46d (8,0)

7 1470 | 1469 |7,68d (16,0)

g 1152 | 1153 |6,39d (16,0) 10 7 g
9 1688 | 1689 |-
HMG

1| 1714 1723 |-

o | 47,2 47,1 | 2,40 d (14,0)/2,46 d (14,0) 11 g
3 | 711 708 |-

4| 475 476 | 2,24d (15,5)/2,40 d (15,5) 3 g
5 | 179,4 1798 | -

6 | 27,6 277 | 117s N L

8¢ cia nhanh (3-hydroxy-3-methyl)glutaroyl cta methyl 3,5-di-O-caffeoyl-4-O-(3-hydroxy-3-
methyl)glutaroylquinate [81], ®5c cho don vi dudng galactosyl va nhém p-coumaroyl ctia kaempferol 3-O-
(2"",6"-di-O-E-p-coumaryl)-p-D-galactopyranoside [84], °do trong CDsOD, “125 MHz, °500 MHz, 'tin hi¢u
chong lap.
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Hinh 4.1.6.f. Phd HMBC ctua BA6

Hinh 4.1.6.9. Mot sb tuong tic HMBC chinh ciia BA6

Su phu hop vé gia tri phé 3C NMR cua don vi duong galactosyl va nhanh p-
coumaroyl cia BAG6 véi cac gia tri cia kaempferol 3-O-(2",6"'-di-O-E-p-coumaroyl)-
p-D-galactopyranoside [84] cung v&i phan tich cu thé cic twong tic xa trén phd
HMBC khing dinh BA6 la quercetin 3-O-[2-O-(E)-p-coumaroyl][6-O-(3-hydroxy-3-
methyl)glutaroyl]-8-D-galactopyranoside 7-O-a-L-rhamnopyranoside, mot hop chét
maoi va duge goi tén 1a barringoside F.

4.1.7. Hop chat BA7: kaempferol 3-O-p-D-galactopyranoside

Hop chat BA7 tach duge dudi dang bot mau vang. Pho *H-NMR ciia BA7 dic trung
cho mot flavonoid dang khung kampferol voi sy c6 céc pic dac trung cho 2 cdp proton
thom dbi xtmg tuong tac ortho véi nhau tai 518,11 (2H, d, J = 8,5 Hz, H-2' va H-6") va
6,91 (2H, d, J = 8,6 Hz, H-3' va H-5") va 2 proton thom c6 twong tac meta tai 616,23 (1H,
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br s, H-6) va 6,43 (1H, br s, H-8). Ngoai ra, mét don vi duong 3-O-f-D-galactopyranoside
cling dugc ghi nhan tai 6¢105,0 (CH, C-1"), 73,0 (CH, C-2"), 75,0 (CH, C-3"), 70,0 (CH,
C-4"), 77,1 (CH, C-5") va 62,0 (CHz, C-6")/6n5,16 (1H, d, J = 8,0 Hz, H-1"), 3,81 (1H, dd,
J =380, 9,0 Hz, H-2"), 3,55 (1H, dd, J = 9,0, 4,0 Hz, H-3"), 3,84 (1H, br d, J = 4,0 Hz, H-
4"), 3,46 (1H, brt, J = 6,0 Hz, H-5"), 3,54 (1H, dd, J = 6,0, 11,0 Hz, Ha-6") va 3,64 (1H,
dd, J=2,0, 11,0 Hz, Hy-6"") [85, 86].

Hinh 4.1.7. C4u trac hoa hoc va mot s6 tuong taic HMBC chinh cia BA7

Tir cac gia tri phd NMR ciia BA7 so sanh véi cac sd liéu di dang tai cho thay
BA7 la kaempferol 3-O-p-D-galactopyranoside hay con dwoc goi la trifolin [85, 86].
Vi tri dinh cta dudng galactose tai C-3 dugc xac dinh bang tuong tac HMBC ghi nhan
dugc gitta H-1" (8u 5,16) va C-3 (8¢ 135,6). Phan tich cu thé cac tin hiéu trén phd
HMBC khéng dinh céu trac hoa hoc ciia BA7. Cac phé NMR cua BA7 xem tai Phu luc
1.

Bdng 4.1.7. Gia tri phé NMR cta BA7 va hop chét so sanh

OH® dang tin hi¢u HMBC

C 3¢ 53¢ dced
(J=Hz) (H—>C)

2 156,3 159,0 159,0 -
3 133,4 135,7 135,6 -
4 177,4 179,6 179,6 -
5 161,2 163,2 163,0 -
6 98,7 100,7 99,9 6,23 br s 5,7,8,10
7 164,2 167,9 166,2 -
8 93,6 95,4 94,8 6,43 brs 6,9, 10
9 156,4 158,8 158,5 -
10 103,9 106,6 105,6 -
1 120,8 123,0 122,7 -
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3,64 dd (2,0, 11,0)

2' 130,9 116,3 132,3 8,11d (8,5) 2,3, 4
3 115,0 132,5 116,1 6,91d (8,5) 1, 4", 6
4’ 159,9 161,8 161,6 -

o 115,0 132,5 116,1 6,91d (8,5)

6’ 130,9 116,3 132,3 8,11d (8,5)

Gal

1" 101,6 105,4 105,0 5,16 d (8,0) 3

2" 71,2 75,2 73,0 3,81dd (8,0, 9,0) 17, 3"
3" 73,1 73,2 75,0 3,55 dd (9,0, 4,0)

4" 67,8 70,1 70,0 3,84 br d (4,0) 3"
5" 75,7 77,3 77,1 3,46 br t (6,0) 3"
6" 60,2 62,1 62,0 3,54 dd (6,0, 11,0) 1", 4" 6"

MHz, 500 MHz.

4.1.8. Hop chat BAS8: quercetin-3-O-B-D-galactopyranoside

cac pho ctia BA7, ngoai viéc co cac tin hiéu cta ba proton thudc vong thom ABX tai S 7,52
(1H,d, J=2,0Hz, H-2),6,82 (1H, d, J=8,0 Hz, H-5") va 7,66 (1H, dd, J = 2,0, 8,0 Hz, H-6")

thay cho hai cip proton vong thom ddi ximg twong tac & vi tri ortho. Véi co sé sb liéu trén,

BAS dugc du doan c6 cau trac khung dang quercetin.

Hinh 4.1.8. C4u trac hoa hoc cia BAS

3¢ ctia trifolin do trong DMSO-dg [85], "S¢ ctia trifolin do trong CDsOD [86], °do trong CDsOD, 9125

Hop chat BA8 tich duoc dudi dang bot mau vang. Pho 'H-NMR cua BAS gan giéng
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Bang 4.1.8. Gia trj phd NMR ctia BA8 va cac chit so sanh

dHPd
c "dc Bt dang tin hidu (J = Hz)
2 156,5 156,2 -
3 1337 1335 -
4 177,6 177,4 -
5 161,1 161,2 -
6 98,8 98,6 6,20d (2,0)
7 164,2 164,1 -
8 93,7 93,4 6,40d (2,0)
9 156,4 156,2 -
10 104,0 103,9 -
1 121,3 121,0 -
2" 116,1 1159 7,52.d (2,0)
3 1448 1447 -
4 148,4 148,4 -
5 1153 115,1 6,82d (8,0)
6 122,0 121,9 7,66 dd (2,0, 8,0)
Gal
1" 102,0 101,8 5,37 d (7,5)
2" 71,3 71,2
3" 73,2 73,1
4 67,9 67,9
5" 75,9 75,8
6" 60,2 60,1

3¢ clia quercetin-3-0-p-D-galactopyranoside trong DMSO-des [87], °do trongDMSO-ds, ©125 MHz, 9500 MHz.
So sanh gia tri phd BC-NMR cua BAS8 vdi cac gid tri phd da dang tai cho thay
su twong dong. Do d6, hop chit nay duoc xac dinh 13 quercetin-3-O-3-D-

galactopyranoside [87]. Cac pho NMR cua BAS8 xem tai Phu lyc 2.

4.1.9. Hop chiat BA9: quercetin 3-O-B-D-(6-p-hydroxybenzoyl)galactopyranoside)

Cac pho NMR cia BA9 twong tu BA8 ngodi sy c6 mit thém 1 nhom 6-p-
hydroxybenzoyl tai 8c 121,9 (C, C-2"""), 132,6 (CH, C-2""" va C-6"""), 116,0 (CH, C-3""
va C-5"""), 163,4 (C, C-4'") va 167,8 (C, C-7"")/6n 7,62 (2H, d, J = 8,5 Hz, H-2"" va H-

6'") va 6,68 (2H, d, J = 8,5 Hz, H-3"" va H-5'"").
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Hinh 4.1.9. CAu trac hoa hoc va mot sb twong tic HMBC chinh ctia BA9

Céc tin hi¢u carbon va proton ciia nhém methylen C-6"" ciia duong galactose bi
di chuyén manh vé huéng truong thap tai Sc 64,4/614,32 (1H, dd, J = 4,5, 11,5 Hz) va
4,38 (1H, dd, J = 8,0, 11,5 Hz) cho théy vi tri ester hoa ciia nhém benzoyl tai C-6"".
Bdng 4.1.9. Gia tri phd NMR ctia BA9 va hop chét so sanh

C 3¢ dche d1Pddang tin hiéu (J= Hz) (ﬂl\iBg)
2 157,5 158,7 -
3 134,7 135,5 -
4 178,6 179,5 -
5 161,9 162,9 -
6 99,6 100,0 6,21 d (1,0) 57,8,10
7 165,3 166,1 -
8 94,5 94,8 6,38 brs 6,7,9,10
9 157,7 158,3 -
10 104,7 105,4 -
1 122,0 122,8 -
2! 117,3 1176 7.78d (2,0) 2,1,3, 4,6
3 145,1 145,8 -
4’ 149,2 149,9 -
5 115,7 116,1 6,84 d (8,5) 1,3, 4,6
6 122,1 123,0 7,58 dd (2,0, 8,5) 2,2, 4
Gal
1" 103,88 105,0 5,22 d (8,0) 3
2" 72,24 73,0 3,87 dd (8,0, 9,0) 17
3" 74,14 75,0 3,62 dd (3,5, 9,0) 2"
4" 69,39 70,3 3,89d (3,5)
5" 74,03 74,8 3,83 dd (4,5, 8,0) 6"
6" 64,04 64,4 4,32 dd (4,5, 11,5) 7
4,38 dd (8,0, 11,5)
Benz
1 121,28 121,9 -
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21 6 132,05 132,6 7,62d (8,5) 4,
3" 5" 115,69 116,0 6,68 d (8,5) 1", 4"
4 162,56 163,4 -
7 166,68 167,8 -

33cctia hyperoside do trong acetone-ds + DO [88], °do trongCDsOD, 125 MHz, ©500 MHz.

Tir cac phén tich néu trén, gia tri phd NMR cia BA9 duoc tién hanh so sanh voi
tai liéu tham khao va cho thay su twong dong hoan toan. Ngoai ra, vi tri ester hoa cia
nhoém benzoyl tai C-6"" dugc chirng minh thém bang twong tac HMBC giita H-6"" (8w
4,32 va 4,38) va C-7""" (8c 167,8). Nhu vay, hop chat BA9 dugc chimg minh I3
quercetin 3-0-p-D-(6-p-hydroxybenzoyl)galactopyranoside hay con c6 tén khac la
hyperoside [88, 89]. Cac phd NMR ciia BA9 xem tai Phu lyc 3.

4.1.10. Hop chat BA10:quercetin 3-O-a-L-arabinopyranosyl-(1—2)-p-D-
galactopyranoside

Hop chat BA10 thu duoc dudi dang chat bot mau vang. Cac phd NMR cia né
cling twong ty BA8 ngoai trlr sy xuat hién thém 1 dudng a-L-arabinopyranose tai 8c
105,2 (CH, C-1"""), 74,6 (CH, C-2"""), 76,8 (CH, C-3"""), 70,9 (CH, C-4""") va 66,5
(CH2, C-5"""")/6n1 4,80 (1H, d, J = 6,0 Hz, H-1""""), 3,46 (1H, dd, J = 6,0, 8,5 Hz, H-
2'""), 3,43 (1H, d, J = 8,5, 2,5 Hz, H-3""""), 3,54 (1H, m, H-4""""), 3,28 (1H, d, J = 9,5,
11,5 Hz, Ha-6""""), 3,99 (1H, d, J = 4,5, 11,5 Hz, Hp-6"""") [90].

OH
(\‘ OH
Y]

N~
O

2

HO— 3

Hinh 4.1.10. Céu trtic hoa hoc va mét sd twong tic HMBC chinh ciia BA10

HO

Céc tin hiéu carbon C-2"" ctia dudng galactose bi di chuyén manh vé hudng

treong thip tai 8¢ 79,9 goi ¥ vi tri gin ctia dudng arabinose tai C-2".
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Bdng 4.1.10. Gié tri phé NMR cua BA10 va chét so sanh

C 3¢ scbe ﬁl—; ;"ddang tin hiéu (J= (ﬂl\iB((:Z)
2 158,2 158,1 -

3 135,1 135,1 -

4 179,6 179,5 -

5 163,1 162,9 -

6 100,0 99,7 6,18 brs 5,7,8,10
7 166,4 165,6 -

8 94,7 94,5 6,37 brs 6,7,9,10
9 158,4 158,2 -

10 105,6 105,6 -

1 126,0 123,0 -

2' 1174 117,4 7,74 brs 2,4', 6
3 146,0 145,8 -

4 149,9 149,7 -

5 116,2 116,1 6,89d (8,5)

6’ 123,4 123,3 7,65 brd (8,5) 2,2, 4

Gal

1" 101,5 101,4 5,42d (7,5) 3,3", 5"
2" 80,1 79,9 4,06 dd (7,5, 9,0) 2", 1"
3" 75,1 75,0 3,76 dd (2,5, 9,0)

4" 70,3 70,2 3,88d (2,5) 2", 3"
5" 77,1 76,9 3,52m

6" 62,0 61,9 3,60 dd (6,0, 12,0) 4"

3,65dd (6,0, 12,0)
Ara
1 105,4 105,2 4,80 d (6,0) 2", 5"
2" 74,7 74,6 3,46 dd (6,0, 8,5)
3" 76,9 76,8 3,43 dd (8,5, 2,5)
4 71,0 70,9 3,54m
5" 66,6 66,5 3,28dd (9,5, 11,5)
3,99dd (4,5, 11,5)
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3¢ cua quercetin 3-O-a-L-arabinopyranosyl-(1—>2)-3-D-galactopyranoside [90], °do trong CD3OD,
€125 MHz, 9500 MHz.

Tir cac két qua da néu, gia tri phd NMR ctua BA10 duogc tién hanh so sanh voi
tai liéu tham khao va cho thiy su twong dong hoan toan. Ngoai ra, vi tri dinh cua
duong arabinose tai C-2"" dugc chung minh thém dya trén tuong tac HMBC nhén
dugce gitta H-1"" (8n 4,80) va C-2" (8¢ 79,9). Do d6, BA10 duogc khang dinh 1a
quercetin  3-O-a-L-arabinopyranosyl-(1—2)-8-D-galactopyranoside [90]. Cac phd
NMR cua BA10 xem tai Phu luc 4.

4.2. Xac dinh ciu tric cac hop chit tir loai B. racemosa
4.2.1. Hop chit BR1: barringoside G (chit méi)

Hop chat BR1 tach duoc dudi dang chét ran mau vang. CTPT dugc ching minh
l& C41H14021 bang phd HR-ESI-MS véi sy ¢6 mit cia pic ion gia phan tir tai m/z
873,2430 [M+H]* (tinh toan 1y thuyét cho ion CaiHasO21*, 873,2448) va 895,2252
[M+Na]* (tinh toan 1y thuyét cho ion Ca1H44NaO21*, 895,2267).

0.6
663.4531
4 873.2430
04 702.8615 ... 8388366
| | \ |
" L L L L I L L "
630 650 660 670 680 690 700 710 750 730 730 750 760 77 %0 810 820 830 840 850 860 870 850 850 900
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Hinh 4.2.1.b. Phd HR-ESI-MS cua BR1
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Hinh 4.2.1.d. Ph6 3C-NMR ctia BR1

Céc dir liéu pho NMR cho thay sé& 1a mot kaempferol glycoside bi acyl héa. Cac
tin hi¢u ctia 03 proton anome tai o 5,78 (1H, d, J = 8,0 Hz, H-1"), 5,51 (1H, br s, H-
1" va 4,35 (1H, d, J = 7,0 Hz, H-1""""), ¢6 tuwong tac HSQC véi cac cacbon anome
tuong tng tai oc 100,4 (C-1"), 99,8 (C-1""") va 105,3 (C-1'"""") khang dinh c6 03 don vi
duong. Ngoai ra, cdu trac khung kaempferol va mot nhom (E)-p-coumaroyl duoc
khang dinh bdi cac tin hi¢u clia tim proton thom co tuong tac ortho [ou 8,04 (H-2' va
H-6), 6,92 (H-3' va H-5'), 7,46 (H-2"""" va H-6"""") va 6,82 (H-3"""" va H-5""""), mdi tin
hiéu 2H, d, J = 8,5 Hz] va hai proton twong tac meta [on 6,41 (H-6) va 6,70 (H-8), mdi
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tin hiéu 1H, d, J = 2,0 Hz] cung véi tin hiéu proton cua 1 ndi dbi dang trans [4 7,66

(H-7"""") va 6,35 (H-8""""), mi tin hiéu 1H, d, J = 16,0 Hz].
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Bdng 4.2.1. Gia tri phd NMR ctia BR1va hop chét so sanh

c %c bgc gcod | OF c'ed"-z]‘g:tﬁzl)‘iéu (HHM_'?%)
Aglycon
2 159,0 158,9 -
3 135,1 135,1 -
4 179,4 179,2 -
5 162,9 162,8 -
6 100,5 100,5 |6,41d(2,0) 578,10
7 163,4 163,4 -
8 95,4 95,4 6,70 d (2,0) 6,7,9,10
9 157,9 157,9 -
10 107,5 107,5 -
1 122,6 122,5 -
2/, 6’ 132,3 132,3 | 8,04d(8,5) 2
3,5 116,3 116,3 |6,92d(8,5)
4 161,8 161,7 -
Glc
1” 100,4 100,8 100,4 |5,78d (8,0) 3
2" 75,8 74,6 74,6 5,20 dd (8,0, 9,0) g
3" 76,3 84,5 844 |3,88t(9,0)
4" 716 70,3 70,0 |3,52t(9,0)
5" 78,8 77,0 78,4 341m
6" 3,61 brd (12,0
626 683 624 3,82 dd (3(,0, 1;,0)
Rha
1 99,8 99,8 551 brs 7
2'" 71,7 71,6 4,03 brs
3" 72,1 720 |3,84dd (3,5, 90)
4 73,6 736 |3,491(9,0)
5" 71,2 71,2 |3,59dd (9,0, 6,0)
6" 18,0 18,0 1,26 d (6,0) 4" 5"
p-Cou
1 127,2 127,3 127,2 -
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3,60 br d (11,0)

| e | e | soee [l THMEC
2" 6" 131,2 131,3 131,3 | 7,46d(8,5) 4re o
3, 5 116,8 116,8 116,7 |6,82d(8,5)

4 161,3 161,1 1612 |-

7" 146,9 115,1 147,1 | 7,66 d (16,0)

8" 1151 147,2 1150 |6,35d(16,0) I AU

9" 168,4 168,6 168,4 |-

Ara

1 105,3 105,3 | 4,35d(7,0) 3"

2" 72,3 72,2 3,56 dd (7,0, 8,5)

3 74,0 73,9 3,49 dd (4,5, 8,5)

4 69,9 69,5 3,80 brs

5 673 67.2 3,91dd (2,5, 11,0)

3¢ ctia BA3, P8¢ ctia camelliquercetiside C [76], °do trong CD30D, 9125 MHz, €500 MHz, *tin hiéu bi che lép.
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OH

Hinh 4.2.1.k. Cac twong taic HMBC va COSY chinh cua BR1

Phan tich cu thé cac tin hiéu HSQC, HMBC, COSY va 1D va 2D TOCSY xac
dinh duoc gia tri phé 'H va 3C NMR cua phan khung kaempferol, nhém (E)-p-
coumaroyl va ba don vi duong ciia BR1 (xem bang 4.3.2.1). Str dung pho 1D TOCSY
cho phép xac dinh dugc sy tach vach va héng $6 tuong tac cua cac tin hi¢u proton cua
cac don vi duong bi chong 1ap v6i ki thuat gay kich thich tir trudng vao timg tin hiéu
proton riéng 1¢ s€ chi con xuét hién cac tin hiéu proton cua don vi duong do va tri¢t
tiéu tat ca cac proton khac. Cu thé 1a kich thich tir trudong vao proton H-1"" (8n 5,78, d,
J = 8,0 Hz) gitt lai cac tin hi¢u proton H-2" (dn 5,20, dd, J = 8,0, 9,0 Hz), H-3" (dn
3,88,t,J=9,0Hz), H-4" (6w 3,52, t, J = 9,0 Hz), H-5" (61 3,41, m), Ha-6"" (61 3,61, br
d, J = 12,0 Hz) va Hy-6" (8w 3,82, dd, J = 3,0, 12,0 Hz); kich thich proton H-6""" (6w
1,26, d, J = 6,0 Hz) gitr lai cac tin hiéu proton H-2""" (3n 4,03, br s), H-3""" (61 3,84, dd,
J=3,5,9,0 Hz), H-4"" (8n 3,49, t, J = 9,0 Hz) va H-5""" (61 3,59, dd, J = 6,0, 9,0 Hz);
kich thich proton H-1""""" (8w 5,78, d, J = 7,0 Hz) giir lai cac tin hiéu proton H-2""""" (8n
3,56, dd, J = 7,0, 8,5 Hz), H-3"""" (61 3,49, dd, J = 4,5, 8,5 Hz) va H-4"""" (3n 3,80, br
s). Céc gia tri phd *H va 13C NMR cua BR1 tuong tu cc gi tri ciia BA3, ngoai trir sy
xudt hién thém mét don vi duong pentose & BR1 tai d¢c 105,3 (C-1"""""), 72,2 (C-2""""),
73,9 (C-3'""""), 69,5 (C-4""""), 67,2 (C-5""")/6n 4,35 (1H, d, J = 7,0 Hz, H-1"""""), 3,56
(1H, dd, J=7,0, 8,5 Hz, H-2"""""), 3,49 (1H, dd, J = 4,5, 8,5 Hz, H-3"""""), 3,80 (1H, br
s, H-4""""), 3,91 (1H, dd, J = 2,5, 11,0 Hz, Ha.-6"""""), 3,60 (1H, br d, J = 11,0 Hz, Hp-
6'""""). Pon vi dudng nay duoc xac dinh 1a a-L-arabinopyranose bang Su twong dong
vé gia tri ph6 1°C NMR va cac gia tri hang s6 twong tac 'H NMR véi cac sb lidu twong
tmg cta camelliquercetiside C [76]. Cac vi tri lién két cua dudng glucose tai C-3,
rhamnose tai C-7 va nhdm (E)-p-coumaroyl tai C-2" duoc khiang dinh thém bang
tuong taic xa HMBC cua H-1" (n 5,78) voi C-3 (oc 135,1), H-1""" (on 5,51) véi C-7
(oc 163,4) va H-2"" (on 5,20) voi C-9"" (oc 168,5). Ngoai ra, proton anome H-1""""
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(S 4,35) c6 twong tac HMBC véi C-3" (&c 84,4) cho thay vi tri lién két cia duong
arabinose tai C-3" (Hinh 4.2.1.k. ). T tit ca cac minh chtng trén, BR1 dugc chimg
minh la kaempferol 3-O-[2"'-O-(E)-p-coumaroyl][a-L-arabinopyranosyl(1—3) f-D-
glucopyranoside]-7-O-a-L-rhamnopyranoside, mot hop chit méi va duoc goi tén 1a
barringoside G.
4.2.2. Hop chat BR2: barringoside H (chit méi)

Céc gia tri pho 'H va 3C NMR cua BR2 tyong tu cac gia tri phd cia BRI,
ngoai su xuat hién mot duong S-D-glucopyranose [91] véi cac tin hiéu tai & 104,9 (C-
1), 74,8 (C-2"""), 77,7 (C-3"""), 71,4 (C-4""""), 78,1 (C-5"""") va 62,5 (C-6"""")/Su
4,43 (1H, d, J = 8,0 Hz, H-1""""), 3,20 (1H, dd, J = 8,0, 9,0 Hz, H-2"""""), 3,29 (2H, t, J
=9,0 Hz, H-3""" va H-4"""""), 3,34 (1H, m, H-5""""), 3,64 (1H, dd, J = 6,0, 12,0 Hz, H.-
6'"""") va 3,89 (1H, dd, J = 2,0, 12,0 Hz, Hy-6"""") trén cac phd cua BR2 thay thé cho
duong a-L-arabinopyranose trén cac phd ciia BR1. Piéu nay ciing duoc ching minh
bang phé HR-QTOF-MS véi pic ion gia phan tir tai m/z 903,2542 [M+H]* (tinh toéan ly
thuyét cho ion Ca2H4702"*, 903,2553) va 925,2360 [M+Na]* (tinh toan Iy thuyét cho
ion Ca2H4sNaO22*, 925,2373), cho thdy CTPT ctia BR2 13 C42H46022.

Hinh 4.2.2.a. Céu tric hoa hoc ciia BR2
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Bang 4.2.2. Gia trj phd NMR ctia BR2 va hop chit so sanh

oH ®edang tin hiéu (J = HMBC
C 2dc bdc dccd
Hz) (H—>C)
Aglycon
2 158,9 158,8 1570 |-
3 135,1 134,0 1351 |-
4 179,2 179,0 1793 |-
5 162,8 161,6 nd
6 100,5 101,2 100,5 |6,42d (2,0) 5,7,8,10
7 163,4 163,4 1634 |-
8 95,4 96,2 95,4 6,70d (2,0) 4,6,7,9, 10
9 157,9 158,3 157,9 |-
10 107,5 105,1 1075 |-
1 122,5 123,1 1225 |-
2',6' 132,3 132,2 132,3 | 8,04d (8,5) 2
3,5 116,3 116,0 116,3 |6,92d (8,5)
4 161,7 161,2 161,8 |-
Glc
17 100,4 99,8 100,3 | 5,77d (8,0) 3
2" 74,6 73,6 74,6 5,22 dd (8,0, 9,0) 9"
3" 84,4 84,7 84,9 3,911t (9,0)
4" 70,0 69,8 70,0 3,541 (9,0)
5" 78,4 78,2 78,4 3,40 m
6" 62,4 62,3 62,4 3,62dd (5,5, 12,0)
3,82dd (2,0, 12,0)
Rha
1 99,8 99,8 5,52d (2,0) 7
2" 71,6 71,7 4,03 dd (2,0, 3,5)
3" 72,0 72,1 3,84 dd (3,5, 9,0)
4" 73,6 73,6 3,491 (9,0)
5" 71,2 71,2 3,59 m
6" 18,0 18,0 1,26 d (6,0) 4 5"

p-Cou
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1 127,2 126,9 1272 |-
2", 6" | 1313 131,4 1313 | 7,46d(85) 4 7
3, 5 116,7 117,0 116,8 |6,82d (8,5)
4 161,2 162,0 161,4 -
7" 147,1 147,6 147,2 7,66 d (16,0)
8" 115,0 114,6 1151 |6,36d (16,0) 1 79
g 168,4 168,3 168,5 -
Glc Glc 2 Glc 2
1010 105,3 105,0 104,9 [4,43d(8,0) 3"
2" 72,2 74,7 74,8 3,20 dd (8,0, 9,0)
3 73,9 77,7 77,7 3,291(9,0)
4 69,5 71,3 71,4 3,291(9,0)
51 67,2 78,2 78,1 3,34 m
6" 62,5 62,5 3,64 dd (6,0, 12,0)
3,89dd (2,0, 12,0)

3¢ ciia BR1, 8¢ cua kaempferol 3-O-[2-O-(trans-p-coumaroyl)-3-O-4-D-glucopyranosyl]-s-D-glucopyranoside
[91], ¢do trong CD30D, 125 MHz, ®500 MHz, *tin hi¢u bj che ldp, nd: tin hiéu khong ghi nhan dugc.

Vi tri lién két tai C-3" cua don vi duong glucose xuét hién dugc xac dinh béng
cach so sanh gia tri phd 3C va 'H NMR cia BR2 véi cac gia tri twong (mg cia
kaempferol 3-O-$-D-glucopyranosyl-(1—3)-5-D-(2-O-caffeoyl) glucopyranoside 7-O-
a-L-rhamnopyranoside [92] va kaempferol 3-O-[2-O-(trans-p-coumaroyl)-3-O-4-D-
glucopyranosyl]-s-D-glucopyranoside [91] va chimg minh thém bang tuong tac xa
HMBC cua H-1"""" (on 4,43) voi C-3" (&c 84,9). Do do, BR2 dugc ching minh la
kaempferol 3-0-[2""-O-(E)-p-coumaroyl][s-D-glucopyranosyl(1—3)5-D-
glucopyranoside]-7-O-a-L-rhamnopyran-oside, mot hop chat méi va duoc goi tén la
barringoside H.

4.2.3. Hop chit BR3: barringoside I (chat méi)

Hop chat BR3 ciing thu dugc dudi dang chat ran mau vang. Céc gia tri phd 'H
va 13C NMR cua né tuong dong cac gia tri cia BR1, ngoai viéc c6 thém cac tin hiéu
ciia mot duong a-L-rhamnopyranosyl va mot nhanh (E)-p-coumaroyl. Piéu nay duoc
khing dinh bang phd HR-QTOF-MS véi cac pic ion tai m/z 1165,3387 [M+H]* (tinh



toan 1y thuyét cho ion CssHe1O27*, 1165,3395) va 1187,3229 [M+Na]* (tinh toan ly
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thuyét cho ion CssHeoNaOz7*, 1187,3214) cho thiy CTPT ctia BR3 13 CssHeoO27.
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Bang 4.2.3. Gia tr phd NMR ctia BR3 va hop chit so sanh

ce in hié = HMBC
C a§c bgc 5 cd OH dangljlzr; hiéu (J s O
Aglycon
2 159,0 158,9 -
3 135,2 135,1 -
4 179,4 179,2 -
5 163,0 nd
6 100,7 100,5 6,45 d (2,0) 5,7,8,10
7 163,2 163,1 -
8 95,7 95,5 6,72 d (1,5) 4,6,7,9,10
9 158,0 157,8 -
10 107,8 107,6 -
1 122,5 122,5 -
2', 6 132,4 132,3 8,04 d (9,0) 2
3,5 116,5 116,3 6,92 d (9,0)
4’ 162,0 161,7 -
Glc
1" 100,2 100,8 100,3 5,80d (8,0) 3
2" 75,4 74,6 74,6 5,20 dd (8,0, 9,0) g
3" 83,5 84,5 84,4 3,871(9,0)
4" 70,5 70,3 70,0 3,521(9,0)
5" 78,9 77,0 78,4 341 m
6" 62,5 68,3 62,4 3,62 brd (11,5)
3,82dd (2,5, 11,5)
Rha 1
1" 99,7 99,6 557brs 7
2" 71,5 71,4 4,21 brs
3" 78,2 78,0 4,20 dd (3,0, 9,0)
4" 73,6 73,5 5,31t(9,0) g
5" 69,6 69,5 3,89dd (9,0, 6,0)
6" 18,09 17,9 1,18 d (6,0) 4" 5"
2""-p-Cou
1 127,1 127,3 127,0 -
2 6" | 1316 131,3 131,4 | 7,50d (8,5) 4 7
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ce 1 hicu (] = HMBC
C 23c bac dccd OH dangH“Zf; hiu (J o0
3 g 116,9 116,8 116,8 6,82 d (8,5)
4 161,6 161,1 161,4 | -
7 147,7 115,1 147,6 7,70 d (16,0)
g 114,6 147,2 114,4 6,39 d (16,0) 79
g 168,1 168,6 1684 | -
Ara
1 105,3 105,3 | 4,34d (7,0) 3"
o 72,3 72,2 3,55 dd (7,0, 9,0)
g 74,0 73,9 3,48 dd (3,5, 9,0)
4 69,9 69,5 3,79 brs
B 67,3 67,2 3,59 br d (11,0)
3,90 br d (11,0)
Rha 2
1 104,3 104,1 | 4,95brs 3"
Qi 72,5 72,3 3,75*
g 72,2 72,0 3,75*
g 73,9 73,8 3,40t (9,0)
g 70,5 70,4 3,86 dd (9,0, 6,5)
6/ 18,2 18,0 1,32 d (6,5)
3"""-p-Cou
g 127,2 127,2 -
1 131,6 131,3 7,45d (8,5)
3 116,9 116,8 6,82 d (8,5)
g 161,7 161,2 -
vl 147,8 147,1 7,65 d (16,0)
g 114.,6 115,0 6,34 d (16,0)
g 168,4 168,3 -

3¢ cua kaempferol 3-O-[a-rhamnopyranosyl(1—3)-(2-O-pcoumaroyl)]-S-glucopyranoside,  7-O-[a-rhamnopyranosyl-
(1-3)-(4-O-p-coumaroyl)]-a-rhamnopyranoside [80], *5c ctiacamelliquercetiside C [76], “do trong CDs0D, %125 MHz, #500
MHz, nd: tin hi¢u khong ghi nhan dugc, *tin hi¢u bi che lép, .
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NMR cua BR3, kaempferol 3-O-[a-rhamnopyranosyl(1—3)-(2-O-

7-O-[a-rhamnopyran-osyl-(1—3)-(4-O-p-coumaroyl)]-a-

rhamnopyranoside [80] va camelliquercetiside C [76] dugc so sanh véi nhau (bang 4.2.3),

goi ¥ vi tri gin twong ung cua duong a-L-rhamnopyranosyl va mot nhanh (E)-p-

coumaroyl xuat hién thém tai C-3'"" va C-4'"". Bén canh d6, proton H-1"""""" (&4 4.95) c6
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tuong tic HMBC véi C-3""" (& 78.0) cho thiy vi tri dinh cta dudng rhamose tai
cacbon nay. Vi tri este hoa cua nhanh coumaroyl tai C-4"" cling dugc chung minh ro
rang trén co s¢ tin hiéu HMBC nhan dugc gitra H-4""" (on 5.31) va C-9""""""" (6c 168.4).
Tir tit ca cac minh ching trén, BR3 duoc ching minh 14 kaempferol 3-O-[2-O-(E)-p-
coumaroyl][a-L-arabinopyranosyl-(1—3)-4-D-glucopyranoside]-7-O-[a-L-
rhamnopyranosyl-(1—3)-(4-O-(E)-p-coumaroyl)]-a-L-rhamnopyranoside, mot hop
chat méi va duoc goi tén 1a barringoside .

4.2.4. Hop chat BR4: niga-ichigoside F1

Hinh 4.2.4.a. Cdu triic héa hoc cua BR4

Hop chit BR4 duoc tch duéi dang chat bot mau trang. Khong gidng nhu cac
hop chat & trén, cac phd 3C- va 'H-NMR cua BR4 dic trung cho mot triterpen
glycoside. Phan triterpen aglycon c6 chira cac tin hiéu ctia 2 nhém oxymethin [5c 69,7
(C-2) va 78,3 (C-3)/8n 3,71 (H-2) va 3,38 (H-3)], mot cacbon bac bén mang oxy [Sc
73,6 (C-19)], mdt nhoém oxymethylen [Sc 66,5 (C-23)/5w 3,53 va 3,29, mdi tin hiéu
1H, d, J = 11,0 Hz (H-23)], nam nhom methyl vach don [6¢c 13,8 (C-24), 17,6 (C-25),
17,6 (C-26), 24,7 (C-27) va 27,0 (C-29)/6n 0,73(H-24), 1,06 (H-25), 0,80 (H-26), 1,36
(H-27) va 1,23 (H-29), twong tng mdi tin hiéu 3H, s), mdt nhom methyl vach kép [Sc
16,5 (C-30)/5n 0,95 (3H, d, J = 6,5 Hz, H-30)], mot nbi doi bi thé 3 vi tri [5c 129,5
(CH, C-12) va 139,7 (C, C-13)/6n 5,33 (1H, br s, H-12)] va mot nhom carboxyl [6c
178,5 (H-28)]. Bén canh do, cac tin hi¢u thudc 1 duong glucose cling dugc ghi nhan
tai 6¢ 95,8 (CH, C-1'), 73,9 (CH, C-2"), 78,3 (CH, C-3'), 71,2 (CH, C-4'), 78,6 (CH, C-
5), va 62,5 (CH, C-6")/8n 5,35 (d, J = 8,0 Hz, H-1"), 3,33 (H-2"), 3,40 (H-3), 3,37 (H-
4"), 3,35 (H-5"), 3,82 (dd, J = 2,0, 12,0 Hz, H,-6") va 3,70 (dd, J = 4,5, 12,0 Hz, Hp-6")
[93].
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Bdng 4.2.4. Gia tri phd NMR cta BR4 va hop chét thao khao

C 43¢ 8cbe 819 dang tin hiéu (J = Hz) HMBC (H— C)
1 47,9 47,9 0,90 m/1,95 m

2 68,8 69,7 3,71*

3 78,2 78,3 3,38* 2,4,23,24
4 43,5 441 -

5 48,5 48,2 1,30 m

6 18,7 19,2 1,42 m/1,45 m

7 33,1 33,5 1,30 m/1,65 m

8 40,6 41,2 -

9 47,9 48,7 1,79 m

10 38,3 39,0 -

11 24,2 24,8 2,04 m

12 128,3 129,5 533 brs

13 | 1392 139,7 -

14 42,1 42,8 -

15 29,1 29,6 1,02 m/1,84 m

16 26,0 26,5 1,64 m/2,63 dt

17 48,5 49,6 -

18 54,4 54,9 2,54 s 12,13, 19, 28

19 72,5 73,6 -

20 42,1 42,9 1,35m

21 27,0 27,2 1,25 m/1, 75 m

22 37,7 38,3 1,64 m/1,79 m

23 | 66,6 66,5 3,53d (11,0)/3,29 d (11,0) 3,4,5,24

24 14,2 13,8 0,73 s 3,4,5,23

25 17,5 17,6 1,06 s 1,5,9 10

26 17,5 17,6 0,80s 7,8,9 14

27 24,5 24,7 1,36s 8,13, 14,15

28 176,8 178,5 -

29 27,0 27,0 1,23s 18, 19, 20

30 | 16,7 16,5 0,95 d (6,5) 19, 20, 21
Glc

1" | 957 95,8 5,35 d (8,0) 28
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2 | 739 738 3,33

3 | 788 78,3 3,40

4| 712 71,2 3,37

5 | 79,0 78,6 3,35

6 | 623 62,5 3,70 dd (4,5, 12,0)
3,82 dd (2,0, 12,0)

23ctia niga-ichigoside F1 do trong pyridine-ds[93], °do trongCD30D, €125 MHz, Y500 MHz.

HO
OH

Hinh 4.2.4.b. Mot s6 tuong tic HMBC chinh ciia BR4

Tin hiéu cacbon anome bi di chuyén rat manh vé hudng trudng cao goi y vi tri
este hoa cua duong glucose & cacbon carboxyl. Nhan dinh nay dugc ching minh béi
tuong tac HMBC ghi nhan dugc gitra proton anome H-1' (81 5,35) va cacbon carbonyl
C-28 (6¢c 178,5), cac tuong tac HMBC cua H-18 (61 2,54) véi C-12 (5¢c 129,5), C-13
(8¢ 139,7), C-19 (8¢ 73,6), va C-28 (6¢ 178,5); H-29 (6n 1,23) véi C-18 (8¢ 54,9), C-
19 (8¢ 73,6), va C-20 (d¢c 42,9); va cac tuong tac cua H-30 (S 0,95) vdi C-19 (6¢c
73,6), C-20 (8¢ 42,9) va C-21 (8¢ 27,2) ching minh 13 rang vi tri ciia nbi doi C-12/C-
13, cacbon bac bdn mang oxi C-19 va cacbon carboxyl C-28. Phan tich cu thé cac
tuong tac khac trén phd HMBC két hop so sanh gia tri pho 3C-NMR véi cac gia tri da
dang tai khang dinh hop chat BR4 Ia niga-ichigoside F1 [93]. Cac pho NMR ciia BR4
xem tai Phu luc 5.
4.2.5. Hop chat BR7: Arjunic acid

Tuong ty nhu BR6, cac phd 13C-va 'H-NMR cua BR7 ciing cho thdy mot hop
chat triterpen. Tuy nhién, trén cac phd cia BR7 xuat hién cic pic cua 7 nhém metyl
vach don [dc 29,2 (C-23), 17,3 (C-24), 16,9 (C-25), 17,7 (C-26), 25,0 (C-27), 28,6 (C-
29) va 25,1 (C-30)/6n 1,05 (H-23), 0,83 (H-24), 1,02 (H-25), 0,79 (H-26), 1,31 (H-27),
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0,96 (H-29) va 0,98 (H-30), twong tng mdi tin hiéu 3H, s] goi ¥ cho mdt hop chat

tritecpen dang khung olean.

OH
HO,, :
27
HO
HiC. Y,
Hinh 4.2.7. Céu trac hoa hoc ciia BR7
Bdng 4.2.7. Gia tri NMR cua BR7 va hop chét so sanh
C ¢ dcbe 8HPddang tin hiéu (J = Hz) HMBC (H — C)
1 48,1 47,9 0,92 m/1,95 m
2 69,6 69,5 3,65 m
3 84,7 84,5 2,93 brd (9,5)
4 40,7 40,5 -
5 57,0 56,8 0,89 m
6 19,8 19,7 1,47 m/1,58 m
7 34,0 33,9 1,55 m/1,78 m
8 40,9 40,7 -
9 49,4 49,1 1,81 m
10 39,5 39,3 -
11 25,0 24,8 2,00 m
12 124.9 124,7 5,34t (3,5)
13 | 1449 144,7 -
14 42,8 42,6 -
15 29,6 29,5 1,03 m/1,77 m
16 28,7 28,60 1,62 m/2,61 m
17 46,8 46,7 -
18 453 451 3,08 brs
19 82,6 82,4 3,28 d (4,0)
20 36,2 36,0 -
21 29,6 29,4 1,01 m/1,65 m
22 34,2 34,0 1,34 m/1,64 m
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C e dcbe 8HPddang tin hiéu (J = Hz) HMBC (H —» C)
23 29,4 29,2 1,05s 3,4,5,24

24 17,5 17,3 0,83s 3,4,5,23

25 17,1 16,9 1,02s 1,59, 10

26 17,9 17,7 0,79s 7,8,9, 14

27 25,2 25,0 1,31s 8,13, 14,15

28 182,5 182,3 -

29 28,8 28,6 0,96 s 19, 20, 21, 30

30 25,3 25,1 0,98s 19, 20, 21, 29

3§ cua axit arjunic do trong CD30D[94], °do trong CD30D, 125 MHz, 9500 MHz.
Ngoai ra, 3 nhom oximethin [d¢ 69,5 (C-2), 84,5 (C-3) va 82,4 (C-19)/on 3,65

(m, H-3), 2,93 (br d, J = 9,5 Hz, H-3) va 3,28 (d, J = 4,0 Hz, H-19)], mot ndi doi bi thé
3 vi tri [6c 124,7 (CH, C-12) va 144,7 (C, C-13)/6n 5,34 (t, J = 3,5 Hz, H-12)] va mét
cacbon carboxyl [8c 182,3 (C-28)] ciing duoc ghi nhan. So sanh chi tiét gia tri phd
I3C-NMR cua BR7 véi cac gia tri da dang tai [94], cing voi phan tich cu thé cac tin
hiéu trén phd HMBC va HSQC xéc dinh hop chit nay 1a arjunic acid. Cac phé NMR
cua BR7 xem tai Phu luc 8.
4.2.6. Hop chat BR5: Rosamultin

Céc gia tri phd 'H-NMR va 3C-NMR ciia BR5 tuong ty cac gia tri ciia BR4,
ngodi sy xuat hién ctia mot nhom methyl vach don [8c 29,3 (C-23)/51 1,03 (3H, s, H-

23)] & hop chat BR5 thay cho mot nhém oxymethylen & BRA4.

30

H O/// i,

NI

-

23 24

Hinh 4.2.5. Cau triic héa hoc clia BR5
Bdng 4.2.5. Gia tri phd NMR cta BR5 va hop chét so sanh

C a8 dche SHP 9 dang tin hiéu(J = Hz) HMBC (H — C)
1 47,9 48,2 0,92 m/1,96 m




108

C 2§ Scbe 8nPd dang tin hiéu(J = Hz) HMBC (H — C)
2 68,6 69,5 3,65 ddd (5,0, 9,5, 11,5)

3 83,9 84,5 2,93d(9,5) 2,4,23,24
4 38,5 39,2 -

5 56,0 56,7 0,87 d (1,5)

6 19,1 19,6 1,45 m/1,55 m

7 33,5 34,0 1,35 m/1,57 m

8 40,6 41,3 -

9 48,0 48,4 1,74 m

10 | 39,6 40,4 -

11 24,4 24,7 2,03 m

12 128,4 129,5 533brs

13 139,3 139,6 -

14 42,1 42,7 -

15 29,4 29,6 1,03 m/1,85 m

16 26,1 26,5 1,65 m/2,63 dt (4,0, 13,5)

17 48,6 49,5 -

18 54,4 54,9 2,54 s 12,13, 19, 28
19 72,7 73,6 -

20 42,1 42,9 1,37 m

21 27,0 27,2 1,26 m/1,75 m

22 37,7 38,2 1,65 m/1,80 m

23 29,2 29,3 1,03s 3,4,5,24
24 17,5 17,4 0,83s 3,4,5,23
25 17,6 17,1 1,03s 1,59 10
26 17,0 17,6 0,80s 7,8,9,14
27 24,6 24,6 1,35s 8,13, 14,15
28 176,9 178,5 -

29 26,7 27,0 1,225 18, 19, 20
30 16,7 16,5 0,95d (6,5) 19, 20, 21
Glc

1 | 958 95,7 5,34 d (8,0) 28

2' 74,0 73,8 3,33

3’ 78,9 78,3 3,41

4' 71,3 71,1 3,37
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C a8 Scbe &rPd dang tin hicu(d = Hz) HMBC (H — C)
5 | 7972 78,5 3,35
6 | 62,4 62,4 3,82 dd (2,0, 12,0)

3,70 dd (4,5, 12,0)

23ctia rosamutin do trong pyridin-ds[95], *do trongCD30D, €125 MHz, %500 MHz.

Tuong tic HMBC giita proton methyl xuat hién thém n 1,03 (H-23) vdi cac
cacbon C-3 (dc 84,5), C-4 (6¢ 39,2), C-5 (6¢ 56,7) va C-24 (d¢c 17,4) chung minh cho
vi tri ctia no tai C-23. Phan tich cu thé cac tuong tic HMBC khéc cung véi su tuong
ddng vé gia tri phd 13C-NMR véi cac sb lidu da ding tai khang dinh BR5 1a rosamultin
[95]. Cac phd NMR cuia BR5 xem tai Phu lyc 5.

4.2.7. Hop chat BR6: 23-hydroxytormentic acid

Céc phd H-NMR va 13 C-NMR ctia BR6 ciing twong ddng voi cac phd cua BR4
ngoai viéc thiéu hut cac tin hiéu cia don vi duong glucose. Cac tin hiéu cua 2 nhom
oxymethin [6¢ 69,7 (C-2) va 78,3 (C-3)/6n 3,72 (1H, m, H-2) va 3,38 (1H, brd, J=9,5
Hz, H-3)], mot cacbon bac 4 mang oxy [6c 73,6 (C-19)], mdt nhom oximethylen [dc
66,4 (C-23)/5n 3,53 va 3,29, mdi tin hiéu 1H, d, J = 11,5 Hz (H-23)], nim nhém
methyl vach don [6c 13,8 (C-24), 17,5 (C-25), 17,6 (C-26), 24,8 (C-27) va 27,0 (C-
29)/6n 0,73(H-24), 1,06 (H-25), 0,83 (H-26), 1,37 (H-27) va 1,22 (H-29), tuong ng
moi tin hiéu 3H, s], mot nhom methyl vach kép [Sc 16,6 (C-30)/8w 0,95 (3H, d, J = 6,5
Hz, H-30)] va mot ndi doi bi thé 3 vi tri [¢c 129,1 (CH, C-12) va 140,2 (C, C-13)/dn
5,31 (1H, t, J = 3,0 Hz, H-12)].

30

HO” 3
HOH,C
23

24

Hinh 4.2.6. C4u trac hoa hoc cua BR6
Bdng 4.2.6. Gia tri phd NMR ctia BR6 va hop chit so sanh

C 43¢ dcbe 8129 dang tin hiéu (J= Hz) HMBC (H > C)
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C 8¢ dche 8HPd dang tin hiéu (J= Hz) HMBC (H - C)
1 47,8 47,9 0,93 m/1,95m

2 68,8 69,7 3,72m

3 78,3 78,3 3,38 brd (9,5) 2,4,23,24
4 43,6 44,1 -

5 48,2 48,2 1,32 m

6 18,6 19,2 1,43 m/1,48 m

7 33,1 33,5 1,30 m/1,68 m

8 40,4 41,0 -

9 47,9 48,4 1,81m

10 38,3 39,0 -

11 24,1 24,7 2,03 m

12 128,0 129,1 5,311t (3,0)

13 140,0 140,2 -

14 42,1 42,7 -

15 29,2 29,6 1,02 m/1,83 m

16 26,3 26,6 1,53 m/2,58 m

17 48,2 49,1 -

18 54,5 55,1 2,53s 12, 13,19, 28
19 72,6 73,6 -

20 42,3 43,0 1,37 m

21 27,0 27,3 1,25 m/1,75 m

22 38,4 39,0 1,64 m/1,74 m

23 66,5 66,4 3,29d (11,5)/3,53d (11,5) 3,4,5,24
24 14,2 13,8 0,73s 3,4,5,23
25 17,2 17,5 1,06 s 1,5,9,10
26 17,3 17,6 0,83s 7,8,9, 14
27 24,6 24,8 1,37 s 8, 13,14, 15
28 180,7 nd -

29 26,8 27,0 1,22s 18, 19, 20
30 16,7 16,6 0,95d (6,5) 19, 20, 21

hydroxytormentic acid. Du doan nay duoc ching minh béi sy tuong dong vé gia tri

phd 3C-NMR cuia BR6 véi cac gia tri dd dang tai cta axit 23-hydroxytormentic [96].

Céc pho NMR ctia BR6 xem tai Phu luc 7.

% cua 23-hydroxytormentic acid do trong pyridin-ds [96], ®do trong CD3OD, €125 MHz, 9500 MHz. nd:
tin hi€u khong ghi nhén dugc trén pho.

Xem xét cdu tric héa hoc cua BR6 cho phép dy doan BR6 la 23-
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4.2.8. Hop chit BR8: Maslinic acid
Gia tri phd 'H-NMR va 3C-NMR cua BR8 ciing dic trung cho mot triterpen.

Phén tich so sanh cho thdy, cac gia tri phd 3C- va 'H-NMR cta BR8 tuong tu nhu cac

gia tri phé cua BR7, ngoai viéc thiéu hut cac tin hiéu cia mot nhém oximethin va thay

vao do la ciia mot nhém methylen.

N1y

~

23 24

Hinh 4.2.8. Céu trtic hoa hoc ciia BR8
Bdng 4.2.8. Gia tri phd NMR cta BR8 va hop chét so sanh

C ) dbe 824 dang tin hiéu (J = Hz) HMBC (H— C)
1 47,3 48,1 0,82 m/1,96 m

2 68,0 69,5 3,64 m

3 83,2 84,4 2,93 brd (9,5

4 39,4 40,4 -

5 55,4 56,7 0,86 m

6 18,4 19,5 1,45 m/1,56 m

7 32,8 33,9 1,35 m/1,76 m

8 39,3 40,6 -

9 47,7 49,0 1,64 m

10 38,0 39,2 -

11 23,5 24,6 1,95m

12 1217 123,4 5,27 t (3,5)

13 144,4 145,3 -

14 41,7 42,9 -

15 27,8 28,8 1,10 m/1,79 m

16 23,3 24,0 1,62 m/2,02 m

17 46,2 47,6 -

18 41,5 42,7 2,88 dd (4,5, 14,0)
19 46,0 47,2 1,15 m/1,70 m
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C 28 8bc 809 dang tin hiéu (J = Hz) HMBC (H — C)
20 30,5 31,6 -

21 33,8 34,9 1,22 m/1,40 m

22 32,7 33,8 1,54 m/1,56 m

23 28,9 29,3 1,04s 3,4,5,24

24 17,1 17,4 0,835 3,4,5,23

25 16,4 17,0 1,035 1,5,9,10

26 17,2 17,7 0,84 s 7.8,9, 14

27 257 26,4 1,19 8,13, 14, 15
28 | 1790 181,8 -

29 32,8 33,5 0,93 s 19, 20, 21, 30
30 23,3 23,98 0,96 19, 20, 21, 29

3§ cua axit maslinic do trong CD30D[97], Pdo trong CD30OD, €125 MHz, 9500 MHz.

So sanh chi tiét gia tri pho 3C-NMR cia BR8 véi cac tai liéu tham khao cong
b, cting voi phén tich cu thé cac tin hiéu trén phéd HSQC va HMBC xac dinh hop chit
nay 1a maslinic acid [97, 98]. Cac pho NMR cua BR8 xem tai Phu luc 9.

4.2.9. Cau tric hoa hoc cac hop chit da phan lap tir hai loai nghién ciru

Nhu vay, thong qua dit liu cac phuong phap phd, tac gia da ching minh dugc
cAu trac hoa hoc ctia 18 hop chit da tach duoc bao gom:

+ 10 hop chét tir loai chiéc do - B. acutangula (BA1-BA10) déu 1a cac hop chat
flavonoid glycoside trong d6 dang luu y 14 c¢6 téi 6 hop chat flavonoid glycoside bi
acyl hoa co cdu triic hoa hoc méi va dugc goi tén 1a barringoside A-F (BA1-BAB). Céc
hop chat d3 biét 1a kaempferol 3-O-4-D-galactopyranoside (BA7), quercetin-3-O-4-D-
galactopyranoside (BAS8), quercetin 3-O-4-D-(6-p-hydroxybenzoyl)galacto-pyranoside
(BA9) va quercetin  3-O-a-L-arabinopyranosyl-(1—2)-4-D-galacto-pyranoside
(BA10).

+ 8 hop chat tir loai chiéc chum - B. racemosa trong d6 c6 3 hop chét flavonoid
glycoside bi acyl hoa c6 cdu triic hoa hoc méi va duge goi tén 1a barringoside G-
(BR1-BR3) va 5 dan xuat tritecpen di biét 1a niga-ichigoside F1 (BR4), rosamultin
(BR5), 23-hydroxytormentic acid (BR6), arjunic acid (BR7) va maslinic acid (BR8).
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OH O
OH O

HO
o}
H HO e 0
HO BA7r-u o 0 oH
BA8 r-0n BA9 HO BA10

Hinh 4.2.9.a. Cau triic hoa hoc cua cac hop chat tir loai B. acutangula
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OH OH

(e}
HaC (0] O lo)
HO
HO OH OH OO 0
HO
(0}
H3C
o HO o o HO
R? R3 ~ HO
OH
R'Ho
HO

BR1 R'=R3=H, R2=0H
BR2 R"=0H, R2 = H, R® = CH,OH

BR4 R = cH,0H BR6 BR7 r=0H
BR5 rR=cH; BR8 r=H

Hinh 4.2.9.b. C4u tric hoa hoc cuia cac hop chét tir loai B. racemosa

Khi danh gia tong quan cac nghién ctru vé loai Chiéc do - B. acutangula va
Chiéc chum - B. racemosa trén thé gioi TPHH chinh cua cac loai nay 1a cac triterpen
va saponin. Trong khi d6 cac két qua cua ludn an vé loai B. acutangula va B. racemosa
moc & Viét Nam cho thdy sy c6 mit cia nhom chét flavonoid glycoside bi acyl héa,
diéu nay goi mo vé tinh dic thu vé TPHH cua cac loai Barringtonia & Viét Nam so véi
céc loai tuong tng trén thé gidi, hira hen tiém ning c6 nhiéu hgp chat méi mang hoat
tinh sinh hoc s& dugc phat hién ¢ nhitng loai cia Viét Nam trong qua trinh nghién ctru

tiép theo.
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4.3. Két qua thir hoat tinh sinh hoc ciia cic hop chét phén 1ap dwoc tir hai loai
nghién ctru
4.3.1. Hoat tinh e ché san sinh NO dinh hwéng khang viém

18 hop chét tach duoc tir 2 loai B. acutangula va B. racemosa duoc thir nghiém
dinh huéng khang viém dya trén kha ning tc ché san sinh NO trén dong té bao
RAW246.7 dugc kich thich bo1 LPS theo phuong phap dugce trinh bay ¢ muc 2.2.3.1.
thu dugc két qua nhu sau:

Bang 4.3.1. Két qua danh gia tac dung (rc ché san sinh NO cua 18 hop chét

STT Ky higu Gii;’;\iﬂ;cw STT KY hiéu Gié(;?/l')&’o
1 BAL >100 11 BRI >100
2 BA2 >100 12 BR2 >100
3 BA3 >100 13 BR3 52,48 + 1,04
4 BA4 >100 14 BR4 >100
5 BAS >100 15 BR5 >100
6 BAG >100 16 BR6 >100
7 BA7 >100 17 BRY7 >100
8 BAS >100 18 BR8 >100
9 BA9 20,00+1,68 19 Cardamonin* 2,2+0,27
10 BA10 >100

*chat dbi ching duong

Két qua cho thiy: BA1-BA8, BA10 duoc tach tir loai B. acutangula va BR1-
BR2, BR4-BRS tir loai B. racemosa khong anh huéng toi sy phat trién binh thuong
clia té bao RAW246.7. Do d6 luong NO sinh ra trong méi trudng nudi cay dugc coi
nhu khong anh huéng 1am phat trién qua mic hay su chét di ciia té bao RAW246.7 khi
duogc 1 voi 16 hop chét trén. Chat chuin duong hoat dong on dinh trong thir nghiém.

Hop chat 1a BA9 thé hién hoat tinh tGc ché tao ra NO trong té bao RAW?264.7
t6t nhat véi ICso la 20,00+1,68 uM. Hop chat BA9 1a mot hop chat da biét. Theo tra
chru tai liu, BA9 di dugc cong bd thé hién tic dung khang nidm Cryptococcus

neoformans (MIC = 31 pg/ml), Saccharomyces cerevisiae (MIC = 31 pg/ml),
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Aspergillus niger (MIC = 63 pg/ml) va Candida albicans (MIC = 250 ug/ml) va gay
doc té bao trén dong KB (TDso = 63,5 pg/ml) [88]. Tuy nhién, dén nay chua c6 béo
c4o két qua nghién ciru nao vé hoat tac dung viém ctia BA9 dya trén sy trc ché tao ra
NO trén dong té bao RAW?246.7. Cac nghién ctru vé hoat tinh khang viém cua chi
Barringtonia chu yéu thir nghiém ¢ dang cin chiét.

Hop cht 1a BA9 thé hién kha ning @rc ché sinh NO & té bao RAW264.7 & mirc
trung binh, trong khi BA8 khong thé hién hoat tinh ndy. Phén tich cu thé cac phd NMR
cho thiy BA9 khac BAS8 duy nhat ¢ phan duong. BA9 c6 thém 1 nhom 6-p-
hydroxybenzoyl tai 8¢ 121,9 (C, C-2'") so véi BAS8. Diéu nay thay sy c6 mat nhém 6-
p-hydroxybenzoyl trong hop chat BA9 va BAS c¢6 thé anh hudng t6i kha ning e ché
tao ra NO trong té bao RAW264.7.

Hinh 4.3.1. C4u trac hoa hoc 2 hop chat BA8 va BA9
Hop chat moi BR3 c6 thé hién tac dung trc ché sinh NO & té bao RAW264.7
v6i ICso = 52,48 + 1,04 uM. Trong khi d6, hop chat méi BR1 khong thé hién hoat tinh

nay. So sanh cho théy cAu trac hoa hoc cua BR3 tuong tu nhu cua BR1, ngoai viéc c6
thém mot duong a-L-rhamnopyranosyl va mot nhanh (E)-p-coumaroyl. Piéu nay cho
goi ¥ su hién dién ctia duong a-L-rhamnopyranosyl va nhanh (E)-p-coumaroyl trong
hop chit BR3 co thé gy ting cuong tic dung tc ché tao ra NO trong té bao
RAW264.7 ctia hop chat nay.



Hinh 4.3.2. C4u trac hoa hoc 2 hop chit BR1 va BR3
Két qua cho thay BA9 c0 tac dung trc ché sinh NO trong té baio RAW264.7 voi

ICs0 14 20,00+1,68 (LM), c6 thé dugc chon dé nghién ctru tiép theo hudng danh gia co
ché tac dong va tinh an toan trong liéu sir dung, dé ching minh dugc kha ning giam
dau tiéu viém ma y hoc co truyén da sir dung.
4.3.2. Hoat tinh giy ddc té bao

Tat ca 18 hop chat tir 2 loai B. acutangula va B. racemosa dugc thir nghiém
hoat tinh gay doc trén 2 dong TBUT & nguoi 1a LNCaP va MCF-7. Két qua thé hién
trong Bang 4.3.2.
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Bdng 4.3.2. Két qua thir nghiém gy doc TBUT cua cac chat c6 hoat tinh

Gia tri 1Cso (UM) ciia hop chit
Dong té bao
BAS BR6 BR7 Ellipticine*
LNCaP 41,76+4,86 29,98+2,40 58,58+5,08 1,91+0,08
MCF-7 54,11+5,67 37,11+2,07 84,99+7,37 1,99+0,12
*Chat doi chiing duong

BR6 thé hién tic dung gdy doc manh nhét trén ca 2 dong té bao thir nghiém,
trong d6 hoat tinh (rc ché manh hon véi dong té bao LNCaP véi ICso la 29,98 pM va
hoat tinh @c ché yéu hon voi dong té bao MCF-7 \ 1Cso 14 37,11 uM. BR6 13 hop chit
triterpen da biét va da bao cao két qua hoat tinh sinh hoc kha tha vi. Nghién ctru trude
day cho thay xir Iy té bao LLC-PK, bang 23-hydroxytormentic acid (23-HTA) (BR6)
d3 ngdn chin qua trinh gdy doc té bao va apoptosis do cisplatin gay ra. Ngoai ra, xir 1y
23-HTA di cai thién nhirng thay d6i lién quan dén doc tinh cta cisplatin bang cach
tang murc glutathione (GSH) va gidm muc d¢ malondialdehyde (MDA) va céc loai oxy
phan tmg (ROS). Hoat dong ctia cac enzym chéng oxy hoa bao gom catalase (CAT) va
superoxide dismutase (SOD) giam di trong cac té bao LL-PK; duoc viée xir 1y 23-
HTA; d6ng thoi, lam tang hoat dong ctia cac enzym ndy va muc protein va mRNA cia
CAT va mangan SOD (MnSOD). Hon nita, xir Iy v6i 23-HTA 1am giam sy chuyén vi
Nrf2 do cisplatin gay ra trong céc té bao LLC-PK; [99]. Bén canh d6, 23-HTA c0 tac
dung chdng oxy hoa qua trung gian quét ROS (generate reactive oxygen species) va
diéu chinh biéu hién gen lién quan dén chéng oxy hoéa. Hon nita, phan tich SA--gal
va biéu hién mRNA ciia metalloproteinase va procollagen loai I cho thiy rang 23-HTA
diéu chinh su biéu hién gen cua cac protein ECM va su gia di cua té bao trong diéu
kién chiéu tia UVA [100]. Nghién ctru médi ddy vao nam 2021, két qua cho thay 23-
HTA lam giam khéi luong nhdi mau, ham luong nudc trong nao va su thiéu hut than
kinh & chudt phyu thuéc vao liéu luong. 23-HTA ciing c6 thé 1am giam dang ké sb
lugng té bao duong tinh voi TUNEL, mic ¢ biéu hién cta Bax, caspase-3, peroxy
hoa lipid, Sod 1, Sod 2, catalase, va cac cytokine tién viém TNF va IL-1f va ting biéu
hién muc Bcl-2 va p-Akt. 23-HTA c6 kha nang bao vé than kinh do tac dung chdng
apoptotic, chdng oxy hoa va chéng viém [101]. Tuy nhién, trong cac tai liéu chua cong

b két qua nao lién quan dén kha ning giy doc trén 2 dong té bao LNCaP va MCF-7.
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BAS8 thé hién hoat tinh gay doc té bao trung binh trén ca 2 dong té bao thir
nghiém, trong d6 tac dung (rc ché manh hon ddi v6i dong LNCaP véi ICso 1a 41,76
Hg/mL va tac dung e ché yéu hon d6i voi dong MCF-7 v6 ICsp 12 54,11 pg/mL. Piéu
tha vi ¢6 thé nhan thay 13 hop chit BA8 gay doc trén 2 dong TBUT con hop chat BA9
thi khong. Diéu nay nguoc lai voi két qua hoat tinh trc ché sinh NO trong té bao
RAW264.7. Nhu vay su khac biét cia nhom 6-p-hydroxybenzoyl trong hop chit BA9
va BA8 anh huong t6i hoat tinh sinh hoc cta hai hop cht nay.

BR7 c6 kha ning giy doc yéu trén ca 2 dong té bao, trong d6 tac dung wrc ché
manh hon v&i dong té bao LNCaP (ICso la 58,58 pg/mL) va {rc ché rat yéu véi dong té
bao MCF-7 (ICso 12 84,99 pug/mL). Hop chat BR7 13 mot hop chit tritecpen da biét.

Céc két qua hoat tinh gy doc trén 2 dong TBUT thtr nghiém tuong dong véi
két qua thir hoat tinh gay doc té bao cua cac chat phan lap tir chi ddc biét 1a cac hop
chét triterpen.

Nhu vy, hop chit BR6 c6 tac dung gdy doc té bao tot nhat trong sb cac hop
chat da thu dugc trén hai dong TBUT nguoi thir nghiém nén cé thé duoc lua chon dé

tién hanh cac nghién ctru tiép theo theo hudng danh gia co ché tac dong.
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TINH MOI CUA LUAN AN

1. Pa lam sach va xac dinh duge chinh xac cu tric hoa hoc cua 06 flavonoid
glycoside bi acyl héa méi 1a barringoside A-F (BA1-BAB6) tir loai chiéc do -
Barringtonia acutangula va 03 hop chét flavonoid glycoside bi acyl héa méi 1a

barringoside G-1 (BR1-BR3) tir loai chiéc chum - B. racemosa.

2. Lan dau tién phan 1ap dugc va cong bd cic chat thuoc nhom flavonoid

glycoside bi acyl hoa tir cac loai thudc chi Barringtonia.

3. Lan dau tién phat hién ra hop chat quercetin 3-O-S-D-(6-p-
hydroxybenzoyl)galactopyranoside (BA9) c6 kha ning khang viém khé tot thong qua
trc ché sinh NO ¢ té bao RAW264.7 duoc kich thich bang LPS véi gia tri ICso 1a
20,00+1,68 pM.
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KET LUAN

1. Nghién cizu vé thanh phan héa hec

St dung két hop cac phuong phép sic ky va cac phuong phap phd di phan lap
va xac dinh dugc cdu tric hoa hoc cta 10 hop chat tir loai B. acutangula va 8 hop chat
tur loai B. racemosa.

+ Tur loai B. acutangula: 10 hop chét flavonoid glycoside trong d6 c6 6 hop
chit moi dit tén 1a barringoside A-F (BA1-BAB) va 4 hop chat di biét 13 kaempferol
3-O-B-D-galactopyranoside (BA7), quercetin-3-O-p-D-galactopyranoside (BAS),
quercetin 3-O-B-D-(6-p-hydroxybenzoyl)galacto-pyranoside (BA9) va quercetin 3-O-
a-L-arabinopyranosyl-(1—2)-p-D-galacto-pyranoside (BA10).

+ Tur loai B. racemosa: 3 hop chit flavonoid glycoside médi dit tén 1a
barringoside G-I (BR1-BR3) va 5 hop chat di biét 1a niga-ichigoside F1 (BR4),
rosamultin (BR5), 23-hydroxytormentic acid (BR6), arjunic acid (BR7) va maslinic
acid (BR8).

Céc hop chit flavonoid glycoside b acyl hoa dugc phat hién 1an dau tién tir cac

loai thugc chi Barringtonia.

2. Nghién czzu vé hogt tinh sinh hoc

D3 tién hanh danh gia hoat tinh khang viém cua tit ca cac hop chét phan lap
duoc thong qua tre ché san sinh NO ¢ té bao RAW264.7 duogc kich thich bang LPS.
Két qua cho thiy 2 hop chit 13 quercetin 3-O-B-D-(6-p-hydroxybenzoyl)
galactopyranoside (BA9) va barringoside | (BR3) thé hién hoat tinh khang viém thong
qua trc ché sy san sinh NO ¢ té bao RAW264.7 dugc kich thich bang LPS véi gié tri
|Cso tuong Gng 1a 20,00+1,68 va 52,48+1,04 pM.

D3 tién hanh danh gid hoat tinh giy doc té bao trén 2 dong TBUT ngudi 1a
LNCaP va MCF-7 ctia cic hop chat da phan lap dugc. Két qua thu dugc cho thiy chi
c6 cac hop chat chit quercetin-3-O-B-D-galactopyranoside (BAS8), 23-
hydroxytormentic acid (BR6) va arjunic acid (BR7) thé hién hoat tinh v&i gia tri ICso
tir 29,98-84,99 uM trén hai dong TBUT dugc thur nghiém.
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KIEN NGHI

Hop chat quercetin 3-O-B-D-(6-p-hydroxybenzoyl)galacto-pyranoside (BA9)
thé hién hoat tinh khang viém kha tét thong qua @c ché su san sinh NO & té bao
RAW264.7 dugc kich thich bang LPS véi gia tri ICso 14 20,00£1,68 uM nén can tiép
tuc tién hanh cac nghién ctru theo huéng xac dinh co ché tac dung. Cac hop chat
flavonoid glycoside bi acyl hoa da phan lap dugc co cAu tric hoa hoc doc ddo, do do
cAn mé& rong nghién ctiru thém céc loai hoat tinh khac dé dinh hudng cho cac nghién

cliru ing dung.
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