nang khiru gidc va cai thién hanh vi trAm cam
gy boi ZnSO4 cap tinh nén can thiet phai ¢
nhirng nghién ciru sdu hon dé chirng minh co

khiru gidc bing thir nghi¢m tim kiém mui,
chong tram cim bang thir nghiém treo dudi
chudt va cai thi¢n ton thuwong biéu md khiru

che lién quan.

5. Két lujn

Tur nhirng ket qua trong nghién ctru nay,
ching t6i dua ra két ludn nhu sau: cao chiét l4
che ding (lieu 270 va 540 mg/kg) co tac dung
cai thién ton thwong khiru gidc trén chudt bi
ton thuong khiru gidc gdy boi ZnSO, thong
qua cac tiéu chi bao gom cai thién chic ning

Tai liéu tham khio

gidc bang phuong phap do do day 16p biéu mo
khtru giac.

Loi cam on: Kér qua thu duwoc trong nghién ciru
nay la san pham cua dé tai cdp co sé Vién Duoc liéu:
“Xay dyng mé hinh ton thuwong thity khiru gidc bing
ZnS0; dinh hwong nghién ciru dwoc liéu c6 tac dung
hé tro diéu tri virus Corona”,

1. Nordin S., Bramerson A. (2008), Complaints of olfactory disorders: epidemiology, assessment and clinical implications,
Current Opinion in Allergy and Clinical Immunology, 8(1), 10-15. 2. Yang J., Pinto J. M. (2016), The Epidemiology of
Olfactory Disorders, Current Otorhinolaryngology Reports, 4(2), 130-141. 3. Saniasiaya J., Islam M. A., Abdullah B. (2021),
Prevalence of Olfactory Dysfunction in Coronavirus Disease 2019 (COVID-19): A Meta-analysis of 27, 492 Patients, The
Laryngoscope, 131(4), 865-878. 4. Nguyén Tién Ban, Nguyén Khic Khoi (1999), Tén khoa hoc cia cdy che ding ¢ Viét Nam,
Tap chi Sinh hoc, 1-3. 5. Nguyén Van Dgu, Lé Ngoc Thire (2006), Péng gop vao viée nghién ciru hod thyc vat cdy che ding
(Ilex kaushue S.Y. Hu (Aquifoliaceae)), Tap chi khoa hoc DHQHN, KHTN CN. T.XXIL 1. 6. Li L., Xu L. J.. Ma G. Z.,Dong Y.
M., Peng Y., Xiao P. G. (2013), The large-leaved Kudingcha (//ex latifolia Thunb and Iex kudingcha C.J. Tseng): a traditional
Chinese tea with plentiful secondary metabolites and potential biological activities, Journal of Natural Medicines, 67(3), 425-
437.7. Pham T. N. H,, Phi T. X,, Le T. X., Nguyen M. K., Nguyen T. L., Matsumoto K., Yamaguchi M., Folk W. R. (2018),
Anti-dementia Effects of llex kudingcha Leaves on Olfactory Bulbectomy-Induced Memory Impairment in Mice, Jowrnal of
Medicinal Materials, 23(5), 301-308. 8. Morales-Medina J. C., lannitti T., Freeman A., Caldwell H. K. (2017), The olfactory
bulbectomized rat as a model of depression: The hippocampal pathway, Behavioural Brain Research, 317, 562-575. 9, Ahn 53
Choi M., Kim H., Yang E. J., Mahmood U., Kang S. L, Shin H. W., Kim D. W., Kim H. S. (2018), Transient Anosmia Induces
Depressive-like and Anxiolytic-like Behavior and Reduces Amygdalar Corticotropin-Releasing Hormone in a ZnSO,-Induced
Mouse Model, Chemical Senses, 43(4), 213-221. 10. Ahn S., Shin H. W., Mahmood U., Khalmuratova R., Jeon S. Y., Jin H. R.,
Choi J. S., Kim H. S., Kim D. W. (2016), Chronic anosmia induces depressive behavior and reduced anxiety via dysregulation of
glucocorticoid receptor and corticotropin-releasing hormone in a mouse model, Rhinology, 54(1), 80-87. 11. Pham Thj Nguyét
Hang, Tran Nguyén Hong, Nguyén Thi Phuong, Lé Thi Xoan, Nguyén Minh Khéi, D6 Thi Ha, Ha Vian Oanh, Masamitsu
Yamaguchi, William R. Folk, Kinzo Matsumoto (2020), Tac dung cai thién hoi chimg ty ky cua 14 ché diing trén mé hinh chuét
nhat t ky gdy boi natri valproate, Tap chi Dugc liéu, 25(1), 50-55. 12. Kim J. Y., Jeong H. Y., Lee H. K., Yoo J. K, Bae K,
Seong Y. H. (2011), Protective effect of /lex latifolia, a major component of “kudingcha”, against transient focal ischemia-
induced neuronal damage in rats, Journal of Ethnopharmacelogy, 133(2), 558-564. 13. Noda T., Shiga H., Yamada K., Harita
M., Nakamura Y., Ishikura T., Kumai M., Kawakami Z., Kaneko A., Hatta T., Sakata-Haga H., Shimada H., Miwa T. (2019),
Effects of tokishakuyakusan on regeneration of murine olfactory neurons in vivo and in vitro, Chemical Senses, 44(5), 327-338.
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CAC DAN XUAT FLAVONOID, BENZYL, PHENYLPROPANOID GLYCOSID
S TU LOAI BflRRING TONIA MACROCARPA
VA TAC DUNG GAY PQC TE BAO UNG THU IN VITRO
Pham Thj Cham', Lé Thi Vién', Dwong Thu Trang', Tran Thj Hong Hanh', Trin Hong Quang',
Ha Vin Oanh’, Nguyén Phuong Thio', Nguyén Xuin Cuong"*, Nguyén Hoai Nam'
"Vién Hod sinh bién, Vién Han lam Khoa hoc va Céng nghé Viét Nam (VAST);
*Truong Dai hoc Duge Ha Néi
*Email: cuongnx @imbc.vast.vn
(Nhan bai ngay 19 thang 7 nam 2023)

Tom tat

Sir dung cdc phuong phép sic ky két hop, ba hgp chét flavonoid glycosid la quercetin 3-O-methyl ether-7-0-8-D-
glucopyranosid (1), kaempferol 3-O-methyl ether-7-O-f-D-glucopyranosid (2), quercetin 3-O-methyl ether-4'-0-f-D-
glucopyranosid (3), mét hop chat benzyl glycosid 1a benzyl O-f-D-apiofuranosyl-(1 —»2)-f-D-glucopyranosid (4) va mét hop
chat phenylpropanoid glycosid la dihydrosyringin (5) da dugc phén Iap tir cin chiét methanol cua cdy Chiec tréi to -
Barringtonia macrocarpa. Céu tric héa hoc cia cac hop chit dugce xéc dinh thong qua phén tich 56 ligu pho cong huéng tr
hat nhan mt chiéu ("H va "’C NMR) va hai chiéu (HSQC va HMBC) két hop so sanh v6i céc s6 ligu pho da duge cong bé.
Ngoai ra, cc hop chit 2 va 4 thé hién hoat tinh gy déoc té bao yéu trén ba dong té bao ung thr nguoi duoc thir nghiém la
HepG2, LNCaP va MCF7 véi gia tri ICs, trong khoang 82,89 + 1,85 dén 99,73 + 3,42 pM.

Tir khéa: Barringtonia macrocarpa, Lecythidaceae, Flavonoid glycosid, Benzyl glycosid, Phenylpropanoid glycosid.
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Summary
Flavonoid, Benzyl, and Phenylpropanoid Glycosides from Barringtonia macrocarpa
and their in vitro Cytotoxic Effects Against Human Cancer Cell Lines
Using combined chromatographic experiments, three flavonoid glycosides as quercetin 3-O-methyl ether-7-O-f-D-
glucopyranoside (1), kaempferol 3-O-methyl ether-7-O-f-D-glucopyranoside (2), quercetin 3-O-methyl ether-4'-0-f-D-
glucopyranoside (3), one benzyl glycoside as benzyl O-f-D-apiofuranosyl-(1—2)-8-D-glucopyranoside (4), and one
phenylpropanoid glycoside as dihydrosyringin (5) were isolated from the methanolic extract of Barringtonia macrocarpa.
The chemical structures of the isolated compounds were elucidated on the basis of analysis of the 1D ('H and “C NMR) and
2D (HSQC and HMBC) NMR spectroscopic data in comparison with those published. In addition, compounds 2 and 4
exhibited weak cytotoxic activity against three human cancer cell lines, HepG2, LNCaP, and MCF7 with ICs, values ranging

from 82.89 + 1.85t0 99.73 + 3.42 uM.

Keywords: Barringtonia macrocarpa, Lecythidaceae, Flavonoid glycoside, Benzyl glycoside, Phenylpropanoid

glyeoside.

1. Dt vén dé

Céc loai Barringtonia 1a ciy gd hodc bui,
thugc ho Loc virng - Lecythidaceae. Cac nghién
ctru trén thé gi¢i vé thanh phan hoa hoc cua céc
loai thugc chi nay cho thay su c6 mat cia cac hop
chat triterpen [1],[2],[3],[4],[51.[6], neo-clerodan
diterpen [7], flavonoid [8] va ceramid [5]. O Viét
Nam, hién ¢6 13 loai (B. acutangula, B. angusta,
B. asiatica, B. conoidea, B. eberhardtii, B.
edaphocarpa, B. macrocarpa, B. macrostachya,
B. micrantha, B. musiformis, B. pauciflora, B.
racemosa va B. cf. schmidtii) va mét tha (B.
acutangula ssp. spicata) thugc chi nay da dugc
ghi nhan [9]. Tiép ndi céc nghién ciru cla ching
t6i vé thanh phan hoa hoc cua cic loai thugc chi
Barringtonia moc & Vigt Nam [10],[11], gan day
ching t6i da cong bo mdt hop chat isoryanodan
diterpen va hai din xuat isoryanodan diterpen
glucosid tir loai B. macrocarpa [12]. Trong cong
trinh nay chang t6i tiép tuc cong bo sy phén lap
va xac dinh cau trac hoa hoc cua ba hgp chat
flavonoid glycosid, mdt hop chat benzyl glycosid
va mdt hgp chét phenylpropanoid glycosid (Hinh
1) tr loai nay va danh gié hoat tinh gay doc te
bao in vitro cia ching trén ba dong t€ bao ung
thu nguoi 1a HepG2 (gan), LNCaP (tuyén tién
liét) va MCF7 (vi).

ms Y

HO

OH O

OH OH
1R=0H 4

2R=H
PFanraw
o = dig
o OH MeO H0H
oH ¥
HO. o Ho N
A
HO { OMe
OCH; OH
OH o 3 5

Hinh 1. CAu triic héa hoc cua céc hop chat 1-5

2. Nguyén li¢u va phuong phap nghién ciru
2.1. Mau thuc vat

Miu canh va l& cdy Chiéc trai to -
Barringtonia macrocarpa Hassk. dugc thu hai tai
Vuon Québc gia Bach Ma, Thira Thién Hué vao
thang 7 nam 2021. Tén loai dugc TS. Nguyén
Thé Cudng, Vién Sinh thai va Tai nguyén Sinh
vét, Vién Han lam Khoa hoc va Cong nghé Viét
Nam giam dinh. Miu tiéu ban (Ky hiéu: BMO1)
duge luu gilr tai Vién Sinh thai va Tai nguyén
sinh vat. {

2.2. Thiét biva héa chat

Pho cong hudng tir hat nhan (NMR) dugc do
trén may Bruker AVANCE NEO 600 FT-NMR
spectrometer v&i chat chuan ndi la TMS. Sac ky
cot (CC) st dung silica gel (Kieselgel 60, 70-230
mesh va 230-400 mesh, Merck), silica gel pha
dao RP-18 (ODS-A, 12 nm S-150 mm, YMC Co.,
Ltd.), Sephadex LH-20 (Sigma) va Diaion HP-20
(Supelco). Sac ky lop mong (TLC) st dung ban
mong tréang san silica gel 60 Fasq (Merck) va RP-
18 Fasss (Merck). Vét chat dugce phat hién bang
cach phun déu thude thir HSO4 10% va ho nong
tir tir dén khi hién mau. y

2.3. Phan ldp cdc hop chat

_ Mau canh va 1& B. macrocarpa sau khi thu hai
vé duoc rira sach, say khé dugi nhiét d6 50°C sau
d6 xay nho thanh bot min. Bt nay (9,5 kg) dugc
dem chiet 3 lan véi methanol c6 dung siéu dm,
dich chiét sau d6 duoc co quay dudi ép suat giam
thu dugc cin chiét methanol (M, 235 g). Céan
chiet methanol dugc hoa vao nudc, sau do chiet
phin 16p lan lwgt v&i cac dung moi la
dicloromethan va ethyl acetat thu dugc cac can
chiet dicloromethan (D, 30 g), ethyl acetat (E,
19,6 g), dich nuéce (da duge cd quay dé loai mot
phan nudc) va mot phan cin khong tan. Lop
nude duge loc bo phan cin khong tan va dugc
dua 1én cot Diaion HP-20 su dung voi gradient
hé dung mdi tir 100% nudc — methanol-nude
30:70 — methanol-nwéc  70:30 — 100%
methanol thu dugc cac phan doan W1-W4.

Phéin doan W3 (40 g) dugc dua lén cft sac ky
silica gel chay gradient v&i h¢ dung m6i CH>Cl,-
MeOH, ting dan d¢ phan cyc (CH,Cl,-MeOH tir

Tap chi Dwgc liéu, tip 29, so 1/2024

23



20:1 dén 1:1), thu dugce cac phin doan W3A-
W3E. Phan doan W3C (12 g) dugc phén tich tlep
bing cot sic ky silica gel pha dao sir dung vai
gradient h¢ dung méi MeOH-H,O, ting dan d¢
phan cuc (MeOH-H,O tir 1:4 dén 1:1), thu duoc
bay phin doan tr W3CI1-W3C7. Phén tach
W3C3 (2 g) bang cot sic ky silica gel hé dung
mdi CH,Cl,-MeOH-H,0 (6:1:0,1) thu dugc cac
phan doan W3C3A-W3C3E. Phan tich tiép
W3C3B (350 mg) trén cot sic ky Sephadex LH-
20 stir dung h¢ dung mdéi MeOH-H,O (1:1) thu
dugc ba phan doan W3C3B1-W3C3B3. Tinh ché
W3C3B3 (100 mg) trén cit sic ky silica gel hé
dung méi EtOAc-MeOH-H,O (8:1:0,1) thu dugc
hgp chat § (4,0 mg). Phin tich W3C3C (180 mg)
trén cdt sac ky Sephadex LH-20 sir dung h¢ dung
mo6i MeOH-H,O (1:1) thu dugc phan doan
W3C3C2. Tiép tuc phdn tich phén doan
W3C3C2 trén cft sac ky silica gel hé dung moi
CH,Cly-aceton-H,O (1:2:0,1), sau d6 sir dung cét
sdc ky silica gel pha dao phan tach tiép thu duoc
hop chét 4 (3,0 mg).

Phén doan W3CS5 (1,5 g) dugc phan tach trén
cot sic ky Sephadex LH-20 sir dung hé dung méi
MeOH-H,O (1:1) thu dugc phan doan W3CSB.
Phén tach W3C5B (350 mg) trén cot sac ky silica
gel h¢ dung mdi EtOAc-MeOH-H,O (6:1:0,1) thu
duoc hop chit 2 (6,0 ~mg). Phén tich phén doan
W3C6 (3 g) trén cot sic ky silica gel hé dung moi
CH,Cl,-MeOH-H,0 (6:1:0,1) thu dugc cac phan
doan W3C6A-W3C6C. Phin tach phan doan
W3C6B (200 mg) trén cit sic ky Sephadex LH-
20 str dung hé dung moéi MeOH-H,O (1:1) thu
duoc hop chat 3 (2,5 mg). Phén tach phén doan
W3C6C (300 mg) trén cot sic ky Sephadex LH-
20 sir dung hé dung méi MeOH-H,O (1:1) thu
dugc W3C6C1 (150 mg) va W3C6C2 (30 mg).
Cu01 cung, tinh ché W3C6C2 (30 mg) trén cot
sic ky silica gel h¢ dung mo6i CH,Cl,-MeOH-
H,0 (6:1:0,1) thu dugc hop chat 1 (3,0 mg).

Quercetin  3-0-methyl ether-7-0-f-D-
gtucopyranos:d (1): Chit bot mau vang nhat,
cong thirc phan tu C,,H20,; '"H (600 MHz,
CD;0D) va "*C NMR (150 MHz, CD;0OD)
xem Bang 1.

Kaempferol  3-O-methyl  ether-7-0-f-D-
glucopyranos:d (2): Chét bot mau vang nhat,

cong thirc phan tr CoHynOu; 'H (600 MHz,
DMSO-d;) va “C NMR (150 MHz, DMSO-d;)
xem Bang 1.

Quercetin  3-O-methyl  ether-4 ~O-f-D-
glucopyranosid (3): Chit bot mau vang nhat, cong
thirc phan tr ngHng]z, lH (600 MHZ CD30D)
va "C NMR (150 MHz, CD;0D) xem Bang 1.

Benzyl O-ﬂ—D—apiofuranosyl-( 1—2)-p-D-
glucopyranostd (4): Chat bot mau vang nhat,
cong thirc phin tir CigHysOy0; 'H (600 MHz,
CD;0D) va “C NMR (150 MHz, CD;0D) xem
Bang 2. " :

Dihydrosyringin (5). Chat bdt mau trang,
cong thirc phan tir C,7HyOo; 'H (600 MHz,
CD;0D) va *C NMR (150 MHz, CD;0D) xem
Bang 2.

2.4. Phieong phap thir hoat tinh sinh hoc

Thir nghiém SRB (Sulforhodamin B) [13]
duoc sir dung dé danh gia hoat tinh giy doc te
bao in vitro cia cac hop chat 1-5 trén 3 dong té
bao ung thu nguoi 1a HepG2, LNCaP va MCF7.
Chi tiét cac budc tién hanh da dugc mé ta trong
tai liéu [14], cu thé ‘nhu sau:

- Trypsm hoa té bao thi nghi¢m de lam roi té
bao va dém trong buong dém dé dleu chinh mat
dd cho phit hop véi thi nghiém. Tién hanh dua
190 pL té bao vao dia 96 giéng dé thir nghiém.

- Mau thir duge hoa tan trong DMSO 100%
dé co ndng do ban dau 1a 20 mM. Tién hanh
pha lodng mau trén dia 96 gleng bing moi
trudng nudi cdy té bao (khong c6 FBS) thanh
b6n diy ndng do tir cao xubng thap: 100, 20, 4
va 0,8 uM. Chét thi da pha loang & cac nong
dd (10 pL) dugc dua vao céac giéng cua dia 96
gieng da chuan bi té bao ¢ trén. Giéng khong
c6 chat thir nhung c6 té bao ung thu (190 uL) +
DMSO 1% (10 pL) s& dugc s dung lam do6i
chirng ngay 0. Sau 1 gid, gleng dbi churng ngay
0 té bao s& duoc cb dinh bang tricloracetic acid
(TCA) 20%.

- U trong tu am 72 gio. Sau 72 gio, té bao
dugc co dinh bang TCA trong 1 gio, duoc nhuom
bing SRB trong 30 phit & 37°C, rira 3 lan bing
acetic acid roi dé kho ¢ nhiét do phong.

- Thém 10 mM dém Tris dé hoa tan luong
SRB, lic nhe trong 10 phut roi doc két qua OD ¢
bude séng 540 nm trén méy ELISA Plate Reader.

- Phan tram trc ché su phat trién cua té bao khi
¢6 mit chét thir s& dwoc xac dinh théng qua cong
thirc sau:
0D (miau) — OD(ngay0)
OD(UMSD) — UL (ngayu)

- Phep thu dugce lap lai ba lan dé dam bao tinh
chinh xac. Ellipticin & cac nong dg 10, 2, 04,
0,08 uM duoc sir dung nhu la chat déi chirng
tham khao.

- DMSO 1% luén dugc st dung nhu dbi
chung am (nong dd cubi cung trong giéng thur la
0,05%). Gia tri ICsq s€ dugc xac dinh nho vao
phfm mém TableCurve 2Dv4.

oh e ché — 1D00% —
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3. Két qua va thio ludn

Ho’p chat 1 phéan lap dugc dudi dang chit bot
mau vang nhat. Ngoai ra, vét chit trén TLC hién
mau vang véi thuoc thir H,SO4 10% cho phép du
doén day 1a mét flavonoid. Trén phé '"H NMR
xut hién cac tin hiéu dic trung cia hai proton
thugc vong thom tuong tac meta [y 6,51 (1H, d,
J = 1,8 Hz, H-6) va 6,78 (1H, br s, H-8)], 3
proton thugc vong thom twong tic hé¢ ABX [dy
7,66 (1H, br s, H-2'), 6,93 (1H, d, J = 8,4 Hz, H-
5') va 7,59 (1H, dd, J = 1,8, 8,4 Hz, H-6')] va
mot nhom methoxy [du 3,82 (3H, s, 3-OCH3)].
Trén pho 'H va "C NMR con xuat hién céc tin
hiéu dic trung ciia mot goc duong glucopyranose
tai dc 101,68 (CH, C-1"), 74,74 (CH, C-2"),
77,88 (CH, C-3"), 71,30 (CH, C-4""), 78,40 (CH,

C-5"), 62,49 (CH,, C-6")/dy 5,08 (1H, d, J= 7,2
Hz, H 1) [15]. So sanh chi tiét cho thay 56 ligu
phé “C NMR ciia 1 phu hgp véi céc so liéu phd
twong Umg cua quercetin-3-O-methyl ether-7-O-
f-D-glucopyranosid [15] (Bang 1). Proton nhém
methoxy tai dy 3,82 cé twong tac xa HMBC vai
C-3 tai dc 139,84 (Hinh 2), cho phép xic dinh vi
tri lién két ctia nhom methoxy tai C-3. Don vi
dudng glucose duoc xac dinh gin vao C-7 dya
trén tuong tac xa HMBC giira proton anomer H-
1" (dy 5,08) va C-7 (d¢c 164,75). Céc proton H-2'
(u 7,66) va H-6' (dn 7,59) c6 twong tic HMBC
voi C-2 (¢ 158,59) chung minh vi tri lién két cua
vong B tai C-2. Nhu véy, hop chat 1 duge xac
dinh 1a quercetin 3-O-methyl ether-7-O-f-D-
glucopyranosid [15].

Bing 1. S6 liéu phd 'H (600 MHz) va °C NMR (150 MHz) ciia cac hop chat 1-3

. 1 2 3
€ be o’ &y dang pic (/ = Hz) ac’ dy° dang pic (J = Hz) ac” Sy° dang pic (J = Hz)
2 157,7 158,59 - 156,16 |- 157,12 |I-

3 139,5 139,84 137,83 140,17

4 179,7 180,21 178,07 180,05

5 162,4 162,80 - 160,84 - 163,50 -

6 100,3 100,77 16,51d(1,8) 99,17 16,44 d(2,4) 100,02 16,22d(2,4)

7 164,3 164,75 - 162,87 - 166,50 -

8 95,5 9580 6,78brs 94,55 16,80d(2,4) 9486 6,42d(2,4)

9 157,5 157,97 - 155,94 - 158,60 -

10 1073 107,66 105,82 105,92

1" 1222 122,78 - 120,34 - 126,54 -

20 1 116,1 116,60 17,66brs 130,20 17,96 d (8,4) 117,12 7,65d(2,4)

3 | 146,3 146,51 - 115,65 16,95 d(8,4) 148,18 -

4" > '1"150:1 150,16 - 160,37 - 149,11 -

50 1116,2 116,46 6,93 d(8,4) 115,65 16,95d(8,4) 117,75 i7,34d(8,4)

6 | 1223 122,52 17,59dd (1,8, 8,4) 130,20 7,96.d (8,4) 121,93 17,61 dd (2,4, 8,4)
OMe | 60,2 60,50 3,825 59,66 13,805 60,68 13,825
Gle

1” | 1014 101,68 15,08d(7,2) 9984 5,06d(7,8) 10333 1496d(7,2)

2" | 744 7474  13,52m 73,06 325m 74,82  13,57dd(7,2,9,0)

3 776 77,88  13,52m 76,39  330m 77,60 13,53 t(9,0)

4" | 71,0 71,30 3,43t(9,0) 69,52 3,18t(9,0) 71,34 3,45t(9,0)

5" | 78,0 78,40 3,56 m 77,12 344m 78,47 i3,51m

6" | 623 62,49 13,73 dd (6,0, 12,0) 60,57 13,71 brd (12,0) 62,46  13,95dd (2,4, 12,0)

3,95 dd (2.4, 12,0) 348 m 3,75 dd (5.4, 12,0)

*d¢ clia quercetin 3-O-methyl ether-7-O-f-D-glucopyranosid

Cac s ligu phé 'H va °C NMR cua 2 trong
tu nhu céc so ligu pho cua 1, ngoai trir sy xuat
hién hai tin hiéu ddi xtimg cta bon proton thudc
vong thom tuong tac h¢ AA'BB’ tai dy 7,96 (2H,
d, J = 8,4 Hz, H-2' va H-6") va 6,95 (2H, d, J =
8,4 Hz, H-3' va H-5") & hop chatZthay cho cac
tin hi¢u caa ba proton thuge vong thom tuong tac
h¢ ABX & hop chét 1, cho thiy céu truc vong B
cua hgp chat 2 ¢6 dang khung kaempferol Tuong
tac HMBC nhén dugc giira cac proton H-2'/H-6
(dn 7,96) v6i C-2 (¢ 156,16) ching minh vi tri
lién két cua vong B tai C-2. Tir cac phan tich da

trong CD;OD [15], "do trong CD;0D va “do trong DMSO-d.

néu, hop chit 2 duogc xac dinh la kaempferol 3-
0- methyl ether-7-0- /5’ -D- glucopyran081d [16].
Cac so liéu pho 'H va C NMR cua 3 cung
twong tu nhu cac so ligu pho cua 1, tuy nhién c6
mdt s6 thay doi dang ké vé s6 liéu pho 0 Vi tri
anomer cua don vi dudng va mét s6 tin hi¢u
thuoc vong A gilra hai hgp chat (Bang 1). Piéu
nay cho thay hai horp chat chi khiac nhau & vi tri
lién két cua don vi duong glucopyranose Tuong
tac xa nhan dugc gitra H-6' (dy 7,61) va H-1" (dy
4,96) v6i C-4' (oc 149,11) chimg minh vi tri li€n
két cua don vi duong glucose tai C-4'. Nhu vy,
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hop chat 3 dugc xac dinh 1 quercetin 3-O-
methyl ether-4 -0-f-D-glucopyranosid [17]

Trén pho 'H NMR phén aglycon cua 4 chi
xuét hién cac tin hiéu ctia mot vong thom thé mot
vi tri [dy 7,43 (2H, dd, J = 1,2, 7,8 Hz, H-2 va H-
6), 7,35 (2H, dt, J= 1,2, 7,8 Hz, H-3 va H-5) va
7,29 (1H, tt, J = 1,2, 7,8 Hz, H-4)] vd m{t nhom
oxymethylen [y 4,65 va 4,93 (moi tin hi¢u IH d,
J=12,0 Hz, H- 7)1 Ngoai ra, trén pho pho 'H va
“C NMR con xuét hién cac tin hi¢u dic trung
ciia mot gbe duong glucopyranose tai dc 102,19
(CH, C-1"), 78,96 (CH, C-2'), 78,61 (CH, C-3'),
71,73 (CH, C-4"), 77,89 (CH, C-5'), 62,80 (CHa,
C-6")/oy 4,44 (1H, d, J = 7,8 Hz, H-1"), 3,44 (1H,
dd, /=178, 9,0 Hz, H-2"), 3,49 (1H, t, J= 9,0 Hz,
H-3"), 3,33 (1H, t, J=9,0 Hz, H-4"), 3,27 (1H, m,
H-5'), 3,71 (1H, dd, J = 6,0, 12,0 Hz, H-6'a), 3,91

(1H, dd, J = 1,8, 12,0 Hz, H-6'b) va mt gbc
duong apiofuranose tai dc 110,68 (CH, C-1"),
77,95 (CH, C-2"), 80,62 (C, C-3"), 75,30 (CHa,
C-4"), 66,03 (CH,, C-5")/dy 5,40 (1H, d, J= 1,2
Hz, H-1"), 3,97 (1H, d, J = 1,2 Hz, H-2"), 3,66
(1H, d, J = 9,6 Hz, H-4"a), 3,95 (1H, d, J = 9,6
Hz, H-4"b), 3,52 (1H, d, J = 12,0 Hz, H-5"a),
3,59 (1H, d, /= 12,0 Hz, H- 5”b) [19]. Tuong tac
HMBC giira H-1" (du 5,40) va C-2' (dc 78,96)
ching minh vi tri gin cia gbc dudmg apiose tai
C-2' ctia goc duong glucose. Ng0a1 ra, trong tac
HMBC cua H-1" (dy 4,44) voi C-7 (é¢ 71,82) va
H-7 (6 4,65 va 4,93) véi C-1 (d¢ 138,99), C-2
(dc 129,32), C-1' (dc 102,19) chimg minh vi tri
gin cia chudi dudng tai C-7 (Hinh 2). Nhu vy,
hop chit 4 dugc xac dinh 1a benzyl O-B-D-
apiofuranosyl-(1—2)--D-glucopyranosid [18].

Q 1 .
H%;%/ [ro
%
O
Ho-g  J°

OH OH
4

Hinh 2. Céc tuwong tic HMBC (H—C) chinh cua cac hop chét1va4

Trén phd 'H va “C NMR cia 5 cung Xudt
hién cac tin hiéu dic trung cua mot goc dudng
glucopyranose tai dc 105,69 (CH, C-1), 75,76
(CH, C-2"), 77,83 (CH, C-3'), 71,36 (CH, C-4'),
78,33 (CH, C-5"), 62,63 (CH,, C-6 )/5H 4,83 (1H,
d, J=17,8 Hz, H-1'). Ngoalra phd 'H NMR cua
phin aglycon xuat hién cac tin hi¢u cua hai
proton vong thom dang singlet va dbi xung [dy
6,57 (2H, s, H-2 va H-6)], hai nhém methoxy
doi xing [dy 3,86 (6H, s)], hai nhém methylen
[0n 2,66 (2H, t, J= 6,6 Hz, H-7) va 1,85 (2H, m,

H-8)] va mgt nhom oxymethylen [5H 3,60 (2H, t,
J=6,6 Hz, H-9)j So sanh s liéu phd C NMR cua
5 voi cac so ligu da duoc cong b6 coa
dlhydrosynngm nhan dugc sy phit hop ¢ céc vi tri
tuong (mg [20] (Bang 2). Ngoai ra, trén phé HMBC
xuat hién cac tuong tac cua H-2/H-6 (Jy 6,57) voi C-
7 (dc 33,37), cac proton methoxy (Jy 3,86) voi C-
3/C-5 (6c 154,11), H-8 (dy | 85)vériC 1 (dc 140.47),
H-9 (dy 3,60) véi C-7 (dc 33,37) va proton anomer
H-1" (dy 4.83) v6i C4 (dc 134,56) cho phep khing
dinh hop chat nay chinh la dihydrosyringin [20].

Bing 2. S lidu phd 'H (600 MHz) va '>C NMR (150 MHz) ciia cac hop chét 4 va 5 do trong CD;0D

C Jca JCb 4 : 5Cc S ;
dc dy dang pic (/= Hz) dc dydang pic (/= Hz)
1 137,9 138,99 | - 138,7 14047 | -
2,6 127.6 129,32 | 7,43dd (1,2, 7,8) 106,8 107,50 | 6,57 s
3,5 128,1 129,29 | 7,35dt(1,2, 7,8) 153,2 154,11 @ -
4 127,3 128,72 | 7.29%(1.2, 7.8) 133,8 134,56 -
7 69,5 71,82 4,65d (12,0)/4,93 d (12,0) 32,8 33,37 | 2,66t (7.8)
8 35,2 35,41 1,85 m
9 61,1 62,16 3,60t (6,6)
OMe 56,3 57,02 3,86s
Gle
1 100,4 101,9 102,19 | 4,44 d(7.8) 104,9 105,69 | 4,83d(7,8)
2’ 77,1 79,3 78,96 3,44 dd (7,8, 9,0) 75,7 75,76 | 3,49 dd (7.8, 9,0)
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a b 4 c 5
€ dc o dc oy, dang pic (J = Hz) o ¢ 8y dang pic (J = Hz)
3 76,1 78,4 78,61 | 3,49t(9,0) 78,3 77.83 | 343m
4 70,3 71,8 71,73 | 3,33t(9,0) 71,2 7136 343m
5 76,8 78,0 7789 | 327m 78,0 7833 | 323m
6 61,0 62,8 62,80 | 3,71 dd (6,0, 12,0) 62,9 62,63 | 3,69 dd (4.8, 12,0)
3,91 dd (1,8, 12,0) 3,81 dd (2.4, 12,0)
Api
i 1088 | 1109 | 110,68 @ 540d(1,2)
o 76,7 71,7 7795 | 3,97d(12)
i 79,1 80,6 80,62 | -
4" 73,2 75,3 75,30 | 3,66 d (9,6)/3,95 d (9,6)
5" 64,2 66,0 66,03 | 3,52d(12,0)/3,59d (12,0

%5 cia benzyl O-p-D-apiofuranosyl-(1->2)-f-D-glucopyranosid [18], "¢ phan duong cua ficusid D [19] va 3¢ cia

dihydrosyringin [20].

Céac hop chat 1-5 duoc danh gia hoat tinh giy
doc té bao trén 3 dong té bao ung thu nguoi la,
MCF7, LNCaP va HepG2 sur dung phuong phap
SRB [13]. Két qua thu dugc cho thay, kaempferol
3-O-methyl ether-7-O-f-D-glucopyranosid (2)
(ICso twong g 1a 99,73 + 3,42, 82,89 + 1,85 va
97,89 + 232 uM) va benzyl O-BD-
apiofuranosyl-(1—2)-4-D-glucopyranosid (4)
(ICsp turong (g 1a 97,21 + 1,35, 91,09 + 1,46 va
93,08 + 2,03 uM) thé hién hoat tinh yeu trén ba
dong té bao ung thu duoc thir nghiém, so vdi chat
d6i chirng duong ellipticin voi ICsy twong ung 1a
1,83 £ 0,20, 1,54 + 0,12 va 1,70 + 0,12 uM. Cac
hop chat con lai khong thé hién hoat tinh vai gia

4. Két ludn p

Tiur canh va 14 B. macrocarpa ba hgp chat
flavonoid glycosid 1a quercetin-3-O-methylether-
7-0-B-D-glucopyranosid (1), kaempferol 3-O-
methyl  ether-7-O-f-D-glucopyranosid  (2),

quercetin 3-O-methyl ether-4'-O-f-D-
glucopyranosid (3), mét hgp chat benzyl glycosid
la  benzyl O-p-D-apiofuranosyl-(1—2)-f-D-
glucopyranosid (4) va mot hop chat
phenylpropanoid glycosid 1a dihydrosyringin (5)
da duoc phén lap su dung cac phuong phap sic
ky két hogp. Cau tric hod hoc cua cac hop chat
dugce xac dinh bang céac phqcmg phép pho cong
huong tir hat nhan mot chiéu ('H NMR va “°C
NMR) va hai chicu (HSQC va HMBC). Dy la
lan dau tién cac hop chat nay dugc cong bo tir
loai B. macrocarpa. Hai hop chat 2 va 4 the hi¢n
hoat tinh gay ddc teé bao yeu trén 3 dong té bao
ung thu ngudi duge thie nghiém la HepG2,
LNCaP va MCF7 véi gia tri 1Cs trong khoang
82,89 + 1,85 dén 99,73 £ 3,42 uM.

Loi cam on: Cong trinh nay dwgc hoan thanh véi
sw tai trg kinh phi cua Quy Phat trién khoa hoc va
céng nghé Quoc gia - NAFOSTED (Dé tai ma so:
104.01-2020.02).
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NGHIEN CUU QUY TRINH CHIET XUAT CAO GIAU HQP CHAT LIGNAN

TU QUA NGU VI TU THU TAI VUNG NUI NGOC LINH, VIET NAM
Lé Xudn Duy', D6 Quang Thdi', Pé Thi Thity Linh', Nguyén Minh Khéi',
Nguyén Thi Thu', Nguyén Thi Nu', Ninh Quang Nhi@, Nguyén Thi Ha Ly"*
"Vién Dugc liéu (NIMM); *Truong Pai hoc Duoc Ha Néi
*Email: nguyenthihaly.chem@gmail.com
(Nhén bai ngay 12 thang 6 nam 2023)
: Tém tit Ry © Bl

Nghién ciru nay duge thuc hi¢n nham khao sit, dénh gia anh huéng cia phuong phép chiét xuat ciing nhu mét so diéu kién cong
ngh¢ dén qua trinh chiét xuat nhim thu dugc cao chiét giau hop chat lignan tir qua ngii vi tir (Schisandra sphenanthera) thu tai viing
nii Ngoc Linh, Viét Nam. Cac yeu t6 dugc khao sat gom 6 dung méi chiét, kich thude duge lidu, ty 1¢ khoi luong dugce liéu/thé tich
dung mdi, so lan chiét va thoi gian chiét. Ngoai ra, mét so phuong phap tinh che, lam giau lignan trong cao ngii vi tir ciing dugc
khao sat. Tiéu chi dung dé danh gia va lya chon dicu kién chiét xuat la ham lwong lignan tong so (tinh theo tong 3 hop chat
schisandrin, gomisin B va schisandrin A) bang phuong phap HPLC-DAD, Két qua nghién ciru cho thay phwong phap chiét nong &
60°C la phu hop nhat dé chiét xuat ngii vi tir. Cac diéu ki¢n cong nghé chiét xuét phu hop nhét ca ve yéu to k¥ thuat va kinh té gom:
dung méi chiét la ethanol 80%, kich thudc nguyén ligu 1 - 3 mm, chiét 2 lan, méi lan 1 gid, véi ty 1€ nguyén liéu/dung méi lan hrot
1a 1/8 va 1/5 (g/mL) va tong thoi gian chiét la 2 gio. Qua trinh tinh ché 1am gidu hop chat lignan duoc thuc hién bang phwrong phap
chiét phén bo long - long tir pha nude va dung méi ethyl acetat véi ty 18 1/1 (v/v), chiét phan b6 3 lan. O quy md 5 g duge liéu, cao
chiet thu duge c6 ham lhrgng lignan trung binh dat 6,39%, hi¢u suat thu hoi lignan ctia ca quy trinh dat 84,47%. O quy mé 2 kg duge
ligw/mé, cao chiét thu duge cd ham lugng lignan dat 6,24%, hi¢u suat thu hoi lignan cia ca quy trinh dat 68,93%.

Tir khéa: Ngii vi tur, Nuii Ngoc Linh, Chiét xuat, Lignan.

Summary
The Extraction Procedure of a Lignan-Rich Extract from the Fruits of Schisandra sphenanthera Rehd. et Wils.
(Schisandraceae) Collected in Ngoc Linh Mountain, Vietnam

In this study, we evaluated some conditions affecting the extraction of lignans rich in lignans from the fruits of Schisandra
sphenanthera collected in the Ngoc Linh mountains, Vietnam. The investigated factors included extraction method, extraction
solvent, medicinal plant size, material mass/solvent volume ratio, extraction time, and number of extraction times. Additionally,
several methods of refining and enriching lignans in the Schisandra sphenanthera extract were also investigated. The criteria
used to evaluate and select extraction conditions was the total lignan content (calculated according to the total of three lignans
schisandrin, gomisin B, and schisandrin A) by the HPLC-DAD method. The best results included using hot extraction at 60°C,
extraction solvent of 80% ethanol, material size of 1 - 3 mm, extraction two times and 1 hour each time, with material/solvent
ratios of 1/8 and 1/5 (g/mL), and a total extraction time of 2 hours. The process of refining and enriching the lignan component
was carried out using a liquid-liquid distribution with ethyl acetate solvent from the aqueous phase at a ratio of 1:1 (v/v),
extracted three times. The obtained extract after refining had a lignan content of 6.39%, and the lignan recovery efficiency of the
whole process was 84.47% in the laboratory scale (5 g). In the 2 kg scale extraction procedure, the obtained extract had a lignan
content of 6.29% and the lignan recovery efficiency was 68.93%.

Keywords: Schisandra sphenanthera, Ngoc Linh mountain, Extraction, Lignans.

1. Dt vén dé :

Gan 1a co quan dam nhdn nhicu chirc ning
quan trong cua co the, giup bao v¢ co thé va loai
bo cac chat doc trong co thé. Khi té bao gan bi
ton thuong s& lam suy giam chirc ning gan, din
dén nhiéu loai bénh khac nhau nhu déi thao

dudng, gout, m& méau, béo phi..., vi viy can thiét
nghién ctru céc thude co tdc dung bao v¢ gan [1].
Viét Nam la nude c6 nguon duge ligu rat phong
phu, trong dé ¢6 mot s6 dugce liéu duge dung dé
chira cac bénh vé gan nhu: Ca gai leo, di¢p ha
chau, ngi vi tir...[2],[3]. Dugc liéu ngi vi tir da
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