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Summary

The spinal degeneration remedy of physician Nguyen Thien Chung (BT) has been using as an
effective remedy in An Giang province for a long time. Callus Morindae citrifoliae (CM) is the major
herbal medicine of BT. This study aimed at isolating aspersulosidic acid from CM and employing
aspersulosidic acid as a marker of BT for HPLC qualification. CM was extracted using ethanol 70%
as a solvent and the extract was fractionated by partition separation, several column
chromatography methods. Asperulosidic acid was purified using a preparative high performance
liquid chromatography (HPLC) method to obtain a purity of 97.30%. The structure of asperulosidic
acid was confirmed by MS, "H-NMR and "*C-NMR spectra and compared with the reference data.
Asperulosidic acid was further employed for CM qualification in BT using an HPLC qualitative
method of which the specificity and repeatability were validated. It was the first report on the isolation
of asperulosidic acid from CM and employing asperulosidic acid as a marker for HPLC qualitative
method of CM in BT.
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Pat van dé

Bai thubc hd tro diéu tri thoai héa cot séng
cta lwong y Nguyén Thién Chung (BT) la bai
thuéc gébm 13 dwoc liéu, duoc lwong y Nguyén
Thién Chung st dung diéu tri thanh céng bénh
thoai hoa cot séng lung, loi thay, tri sdi than tai
tinh An Giang va mét sb tinh 1an can. Duoc liéu
than nhau dwoc str dung véi vai trd 1a vi Quéan
cla BT. Duwoc liéu nhau da dwoc str dung trong Y
hoc c6 truyén véi cong dung ha sét, chiva ho, diéu
kinh, dau nhirc xuong khép, huyét ap, tang cwéng
mién dich, ting strc d& khang cho co thé . Acid
asperulosidic (hinh 1) 1a mét hoat chét ctia duoc
liéu nhau, thuéc nhém iridoid, dwgrec ghi nhan cé
tac dung khang viém véi co ché gidm san xuét
oxit nitric (NO), prostaglandin E2 (PGE2), yéu t6
hoai t&r khdi u (TNF-a), interleukin-6 (IL-6)
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dwoc liéu nhau (vi Quan) trong BT la mét tiéu va
cyclooxygenase-2 (COX-2) L.Tigu chi dinh tinh
chi quan trong dé xay dung tiéu chuan cao chiét
tv BT. Trong nghién ctu nay, hop chét acid
asperulosidic dwgc phan lap tir dwec liéu nhau
va duoc st dung lam chét diém chi dé dinh tinh
cao khoé BT bang phwong phap sac ky 16ng hiéu
nang cao (HPLC).

Hinh 1. Céu truc héa hoc
) cla acid asperulosidic
boi twong va phwong
nghién ctru
Héa chat, dung moi
Duworc liéu than nhau (thu mua tai An Giang)

phap
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dwoc dinh danh bang phuong phap DNA tai
Pai hoc Khoa hoc Tw nhién TP. H6 Chi Minh.
Cao kho phun sdy BT (s6 16 NC1019, do nhém
nghién ciu san xuét thr nghiém). n-hexan,
chloroform, ethyl acetat (EtOAc), n-butanol,
methanol (MeOH), ethanol (EtOH), acid sulfuric,
acid formic dat tiéu chudn phan tich (Merck,
Duwc). Silica gel 60 c& hat 0,043 - 0,06 mm,
silica gel pha ddo Cqg c& hat 0,055 mm (Merck).
Acetonitril (CH3CN), acid phosphoric (Scharlau,
Tay Ban Nha) va nwéc cat 2 1an dat tiéu chuén
dung cho HPLC.

So sanh thanh phan dich chiét dworc liéu
nhau va cao khoé BT

M&u cao khé BT: Can 200 mg cao khé BT
vao binh dinh mc 10 ml. Thém 8 ml MeOH,
siéu am 5 phut, d& ngudi dén nhiét d6 phong, bd
sung MEOH dén vach. Loc dich chiét cho vao
chén s, cd6 dén cén. Thém 2 ml MeOH vao
chén s dé hoa cén, loc qua mang loc 0,22 um.

Mau thlr dwoc liéu nhau: Can 1 g bét than
cay nhau, thém 15 ml MeOH siéu am trong 20
phut. Loc va cd cac dich chiét t¢i can. Hoa can
trong 1 ml MeOH.

Cham riéng biét t'ng mau va trién khai sac
ky I6p moéng (SKLM). Phun dung dich acid
sulfuric 10% trong EtOH, sdy ban méng & 105
°C trong 10 phut.

Phéan Iap hop chat tir than cay nhau

Dwoc liéu nhau (2 kg) duwgc ngadm lanh trong
EtOH 70%, c6 thu hdi dung méi thu dwoc cao
ldng toan phan. Tién hanh lac phan b cao lédng
nhau lan lwot véi cac dung méi n-hexan va
EtOAc, c6 thu hdi dung méi thu dwoc cao n-
hexan va cao EtOAc. Két hop cac ky thuat séc
ky cot pha thuan, pha dao dé phan lap hop chéat
tinh khiét.

Kiém tra dé tinh khiét va xdc dinh céu tric
hop chat phan Ilap

Do tinh khiét ctia hop chat phan lap dwoc
kiém tra bang phwong phap SKLM vé&i 3 hé
dung méi c6 dd phan cuc khac nhau va bang
phuwong phap HPLC.

Céu tric cha hop chéat phan lap dwoc xac
dinh dwa vao két qua cua phé MS, phd
"H-NMR, *C-NMR (do trén may Bruker Avance
500 MHz) va dbi chiéu voi div lieu tw tai liéu
tham khao dé xac dinh cau truc hoa hoc cla
hop chat phan Iap.

Pinh tinh dwoc liéu nhau trong BT bang
phwong phap HPLC sir dung chat diém chi
acid asperulosidic

Mau ther cao khé BT: Can 30 mg cao khd

BT phéan tan trong 6 ml H,O (siéu &m 5 phut)
lam dung dich mau nap lén cdt SPE Cys. Lan
lwgt cho qua cét 30 ml cac dung mdi H,0,
MeOH 10%, gom cac dich rira gidi MeOH 10%,
c6 dén cén. Thém 2 ml MeOH dé hoa tan cén,
loc qua mang loc 0,22 pm.

M3u dwoc liéu nhau: Can 30 mg cao
dwoc lieu nhau (dwoc liéu nhau dwoc chiét
bang MeOH 100%, c6 dén can thu dwoc cao
nhau) phan tan trong 6 ml nwéc (siéu am 5
phat) 1am dung dich mau nap Ién cét SPE
Cig. Tién hanh nhuw phwong phap chuan bj
mau th&r cao khd BT.

MAau thir cao khé BT khéng chira dwoc
liéu nhau: Can 30 mg cao khé BT khéng chira
dwoc liéu nhau phan tan trong 6 ml nwéc (siéu
am 5 phat) lam dung dich méau nap lén cdt SPE
C1s. Tiép tuc tién hanh nhu phwong phép chuan
bi mau thtr cao kho BT.

Mau chat déi chiéu acid asperulosidic:
Dung dich acid asperulosidic pha trong MeOH
ndng d6 0,1 mg/ml.

Diéu kién sdc ky: Hé théng séc ky
Shimadzu LC-2030C 3D plus, st dung dau do
DAD. Coét: C18 Shim-pack GIST (250 x 4,6 mm,
5 um). Nhiét d6 cot 30 °C. Thé tich tiém 10 pl.
Tbc d6 dong 1 ml/phat va bwdc séng phat hién
la 236 nm. Chuwong trinh pha déng duwgc trinh
bay trong bang 1.

Bang 1. Chwong trinh pha déng HPLC dinh tinh
dworc liéu nhau trong cao kh6é BT

Thei gian Dung dich acid
(phtit) H;PO, 0,1 % trong Acetoniltril (%)
H,0 (%)

0 95 5
50 60 40

50,01 5 95
70 5 95

70,01 95 5
80 95 5

D6 dic hiéu cua quy trinh dinh tinh: Tién
hanh sé&c ky HPLC lan lwot mau cao khé BT,
mau cao khd BT khéng chira duwoc liéu nhau,
mau duoc liéu nhau va mau chat diém chi acid
asperulosidic. Ghi nhan thanh phan cac mau
khao sat, do tinh khiét cac pic twong (ng véi pic
acid asperulosidic trong cac mau khao sat.

D6 Idp lai cuia quy trinh dinh tinh: Tién
hanh phan tich bing phuong phap HPLC 6 mau
thtr cao khd BT & cung mét diéu kién. Yéu cau
RSD cla thoi gian lwu chat diém chi trong méau
thr cao khd BT khong qua 2%.
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Két qua va ban luan

So sanh thanh phan dich chiét dworc liéu
nhau va cao khé BT

Hinh 2 cho thdy mau dich chiét MeOH cla
cao khé BT chira nhiéu thanh phan cé R; twong
&ng véi Ry clia cac vét trong dwoc liéu nhau (vi

Ban méng:

Quan cla BT). Nhw vy, viéc phan lap cac chat
tlr dwoce liéu nhau cé Rf twong ng véi R¢ cla
cac vét trong mau cao khé BT cé thé 1a phwong
phap tiép can tét cho viéc phan lap chat diém
chi cho cao khé BT.

Silica gel 60 Fsy

Hé dung méi: CHCI; - MeOH - H,0 (65:35:10, 16p dui)

Phat hign:
TP:
N:

—

L E

Thuéc thir H,SO, 10%/EtOH séy 105 °C (b)
Dich chiéj MeOH cta cao kh6 BT
Dich chiét MeOH cua dworc liéu nhau

Hinh 2. SKLM so sanh thanh phéan dich chiét MeOH cia dwoc liéu nhau va cao khé BT

Phan 1ap hop chat tir nhau
~ Két qua SKLM cho thay cao EtOAc chira cac
vét chinh trong cao 16ng nhau va céac vét tach

Ban méng:

nhau rd (hinh 3). Vi vay, cao EtOAc dugc chon
dé tiep tuc phan lap hgp chat.

Silica gel 60 Fs,.

Hé dung méi: CHCI; - MeOH - H,0 (65:35:10, I6p duci)

H,SO, 10%/EtOH séy 105 °C

Phat hién:

CTP: Cao Iéng nhau

hex: Phéan doan n-hexan
E.A: Cao EtOAc

Hinh 3. SKLM kiém tra cac phan doan chiét phén bé cao nhau

Cao EtOAc duoc tién hanh sic ky cot pha
thuan véi hé dung moi pha déng gom CHCI; -
MeOH lan lwot v&i ti 1€ 98:2 (phan doan 1), 96:4

Aobd

(@)

(phén doan 2), 94:6 (phan doan 3) va 100:0
(phén doan 4). Sau khi c6 thu hoi dung moi
phan doan 3, thu dwoc 2,95 g can.

Ban méng:  Silica gel 60 F,s,.
Hé dung méi: CHCl; - MeOH - H,0O (65:35:10,
- - 16p dwdi)

Phét hién: (a) UV 254 nm va (b) H,SO, 10%/EtOH

4 séy 105°C
- EA:
5 B 1:

Cao EtOAc

Phén doan 1
Phéan doan 2
Phéan doan 3
Phén doan 4

Hinh 4. SKLM céc phéan doan séc ky cét pha thuén ttr cao EtOAc

Phan doan 3 duoc tiép tuc tinh ché bang sac
ky coét pha dao v&i hé dung méi MeOH — H,O

(phén doan 3b), 5:95 (phan doan 3c), 100:0
(phan doan 3d). Phan doan 3c dwgc cb thu hoi

lan lwot véi ti 18 0:100 (phan doan 3a), 5:95 dung méi, thu dwoc 967 mg can.
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Ban méng:  Silica gel 60 Fys,
Hé dung méi: CHCI; — MeOH — H,0 (65:35:10,

16p dui)
o Phat hién: UV 254 nm (a), H,SO, 10%/EtOH
- 4 200y
-~ - sdy 105 °C (b)
- PD3: Phan doan 3 ]
- 3a,3b,3c,3d: Cac phan doan sic ky cot
pha ddo Cyg

i

(b)I PD3 3a 3b‘ 3c 3‘1'

(@)
Hinh 5. SKLM céc phéan doan s&c ky cét ddo tir phan doan 3

Kiém tra bang phuong phap HPLC cho thdy phwong phap sic ky diéu ché (hinh 7) thu duoc
phan doan 3c con lan nhieu pic tap (hinh 6). T 822 mg mét hop chat dat tén 1a NH.
do, tiép tuc tinh khiét héa phan doan 3c bang

A

e COt C18 Shim-pack GIST (250 x 4,6 mm, 5 um)

Thé tich tiém: 10 ul

Téc doé dong: 1 mijphut

5] Buoc séng phat hién: 203 nm

Pha ddng: CH;CN - dung djch H3P0, 0,1 % trong H,0 (12:82)

75

2% ) 75 Eery s 5
min

Hinh 6. S&c ky d6 HPLC kiém tra do tinh khiét cia phén doan 3¢

mv

s 0Ot C18 Shim-pack GIST (250 x 20 mm, 10 um)

Thé tich tiém: 10 ml

Téc d6 dong: 7 mi/phut

o] Buwéc séng phat hién: 203 nm

Pha déng: CH3;CN - dung dich H3P04 0,1 % trong H.O
(10:90)

] E) ] 100 125
min

Hinh 7. S&c ky d6 HPLC diéu ché phan doan 3¢

Kiém tra do tinh khiét va xac dinh cu traic  kiém tra bang phwong phap SKLM voi ba hé
hop chat NH phan lap ) dung moéi cé d6 phan cwc khac nhau. Két qua
Do tinh khiét clia hgp chat NH phan lap dwgc  trinh bay trong hinh 8.

Bén mdng Silica gel 60 Fys,— Merck.
Phat hién: H,SO, 10%/EtOH, séy 105 °C.
. (a) Hé dung mébi: CHCI; — EtOAc — MeOH — H,0
(14:40:22:10)
(b) Hé dung méi: n-BuOH — H,O — CH;COOH

- (5:4:1, I6p trén)
’ (C) Hé dung méi: CHCl; — MeOH — H,0 (65:35:10,
16p dui)
e vt -
(a) IR (b) NN (c) MENNEN

Hinh 8. SKLM khao sét do tinh khiét cia hop chat NH
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Kiém tra do tinh khiét cia hop chat NH
bédng phwong phap HPLC-PDA cho thay hop
chat NH cho mét pic chinh trén séc ky d6 &

TR, Wkl § P

o

"o

L

(@)

thdi gian lwu khoang 12 phat, cé do tinh khiét
pic 97,30% (hinh 9).

(c)

Hinh 9. S&c ky dé HPLC (a) 2 chiéu va (b) 3 chiéu va (c) phé UV cua hop chat NH
C6t Cyg Shim-pack GIST (250 x 4,6 mm, 5 um), thé tich tiém: 10 ul, téc d6 dong: 1 mi/phdt,
buwéc séng 236 nm, pha déng: CH3;CN - dung dich H3P04 0,1% trong H,0
(ter 5 @én 65% CH;CN trong 40 phat)

Xdc dinh céu tric hop chat NH

Chét rdn mau vang nhat; ESI-MS m/z :
431,15 [M-H]"; "H-NMR (500 MHz, CD;0D) &
(ppm): 7,58 (1H, s, H-3), 6,02 (1H, s, H-7), 5,04
(1H, d, J = 8,99 Hz, H-1), 4,95 (1H, m, H-10),
4,87 (1H, m, H-6), 4,74 (1H, d, J = 7,82 Hz, H-
1’), 3,64 (1H, dd, J = 11,70 Hz, H-6'a), 3,87 (1H,
brd, J = 11,70 Hz, H-6’b), 3,05 (1H, m, H-3),
2,63 (1H, dd, J = 7,83 Hz, H-9), 2,11 (3H, s, -
CH3). ®C-NMR (125 MHz, CD3;0D) 8¢ (ppm):
172,57 (CO), 170,18 (COOH), 153,90 (C-3), 146
(C-8), 131,77 (C-7), 109,18 (C-4), 100,97 (C-1),
100,46 (C-1’), 78,55 (C-3), 77,85 (C-5"), 75,61
(C-6), 74,95 (C-2’), 71,56 (C-1"), 63,88 (C-10),
62,96 (C-6’), 46,46 (C-9), 43 (C-5), 20,73 (CH5).

Phé "H-NMR cho thay tin hiéu proton & vi tri
7,69 ppm va 6,02 ppm (s, 1H) clda hai nhém
methyl (CH) chirng t& c6 hai néi d6i. Phd
"H-NMR con cho thay tin hiéu proton & vi tri
4,99 ppm va 4,83 ppm (m, 1H) chng té co hai
nhém methyl (CH) hoac mét nhém CH; véi hai
hydro phan dinh. Ngoai ra, co tin hiéu proton &
vi tri 2,12 ppm (s, 3H) chirng té6 c6 mot nhém
CHs. Phd C-NMR cho thy co 18 tin hiéu C,
trong dé tin hiéu 170,8 ppm va 172,5 ppm,

chirng t6 c6 hai nhém CO. Ngoai ra c6 6 tin hiéu
carbon & 62,96; 71,56; 74,95; 77,85; 78,55 va
100,46; cac tin hiéu carbon nay dy doan cé mot
phan t& dwong hexose. Hop chat NH c6 A = 7
nhwng trén phd "H-NMR va "C-NMR thi thiy
dwoc cd 4 lien két pi va 1 vong cla dwong
hexose nén dy doan trong cau tric ctiia NH con
c6 thém 2 vong. D liéu phd khdi va NMR duoc
tham kh&o tai liéu xac dinh cu truc hop chét
NH la acid asperulosidic !,

Dinh tinh dwoc liéu nhau trong BT bang
phwong phap HPLC sr dung chat diém chi
acid asperulosidic

Hop chét acid asperulosidic phan lap dwoc
&ng dung lam chét diém chi dinh tinh dwoc liéu
nhau trong cao khd BT bang phuwong phap
HPLC. Sau khi sang loc cac diéu kién HPLC,
chon diéu kién cho pic cta acid asperulosidic
tach hoan toan véi cac pic khac trén sac ky dd
clia mau cao khé BT. Quy trinh dinh tinh duoc
thadm dinh v&i do dac hiéu va do lap lai. Két qua
dwoc trinh bay trong hinh 10.
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Juoc beu nha ked Ch-Z38nm4nm
joai thusoe ko nhaw. led Chl-238nmdnm:
fohuan as perulcsidic afod lod FOA Ch1-238nmdnm
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Hinh 10. (a) B¢ déc hiéu va (b) dd Iap lai caa quy trinh dinh tinh
dworc liéu nhau trong cao khé BT (Rt cua acid asperulosidic khoang 14 phut)

Hinh 10a cho thdy sac ky dd mau th&r cao
khé BT va dwoc liéu nhau cho pic c6 thdi gian
lwu (khodng 14 phut) twong ng voi thoi gian
lwu cta acid asperulosidic trong mau chuan.
Séc ky d6 mau thtr cao khé BT khong chira
dwoc liéu nhau khdng cho pic trung véi thoi gian
lwu cta acid asperulosidic trong mau thir cao
khoé BT va dwoc liéu nhau. Phd UV - Vis tai thoi
gian lwu cla pic acid asperulosidic trong mau
ther cao kho BT gibng v&i phd UV - Vis cua pic
acid asperulosidic tai thoi gian Iwu twong ng

trong dwoc liéu nhau va cac pic acid
asperulosidic dat yéu cau vé do tinh khiét pic
(hinh 11). Két qua khao sat do I&p lai cho thay
thoi gian Iwu (tr) cda cac pic acid asperulosidic
c6 RSD nhé hon 2% (hinh 10b).

Quy trinh dinh tinh dwoc liéu nhau trong cao
khé BT st dung acid asperulosidic lam chét
diém chi dat yéu cau do6 1ap lai va do dic hiéu.
Vay, quy trinh cé thé dwoc ap dung dé dinh tinh
dworc liéu nhau trong cao khé BT.
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Hinh 11. D6 tinh khiét pic acid asperulosidic trong (a) cao khé BT va (b) dwoc liéu nhau

Két luan

Hop chat acid asperulosidic da dwoc nghién
cu phan lap thanh coéng twr dich chiét EtOH
70% clGa dwoc liéu nhau. Hop chét acid
asperulosidic dwoc dung dé dinh tinh dwoc liéu
nhau trong cao khd BT bang phuwong phap
HPLC. Quy trinh dinh tinh dat yéu ciu vé do dac
hiéu va dé lap lai va co thé dwoc trng dung
trong xay dwng tiéu chuén chét lwgng cao kho
BT va cac san pham lién quan.

Céng trinh nghién ctru dwoc tai tro theo dé
tai ma sb 103.2019.01 cp béi S& Khoa hoc va
Cbéng nghé Tinh An Giang.
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