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Ngay phan bién: 10/1/2024 This study aimed to isolate biologically active alkaloids
Ngay duyét ding: 25/1/2024 in Plumula  Nelumbinis, using  semi-preparative  liquid
Title: Isolation of alkaloids in chromatography. Before being sent to the semi-preparative liquid
lotus heart (Nelumbo chromatography system, the concentrated extract was cleaner by
nucifera Gaertn.) by semi- the distribution shaking method and using vacuum liquid
preparative liquid chromatography (VLC) to separate into simple segments. The
chromatography result was the isolation of two alkaloids, EN-9 and EN-10, with

purity determined on the HPLC-PDA system to be over 95%.
Spectroscopic methods as UV, IR, MS, and NMR were used to
determine the structure of isolated alkaloids. The results

Keywords: alkaloid, plumula
nelumbinis, semi-preparative

liquid chromatography
) determined that EN-9 is armepavine and EN-10 is nor-
Tir khoa: alkaloid, sac ky

! ’ armepavine. Thus, from 2 kg of Plumula Nelumbinis powder, the
long ban diéu che, tdm sen

study successfully isolated two biologically active alkaloids,
armepavine (17.6 mg) and nor-armepavine (13.8 mg), with a
purity of over 95%, meeting the requirements for standard
substances originating from medicinal herbs.
TOM TAT

Muc tiéu cua nghién cvru la phan ldp cac alkaloid co tac dung
sinh hoc trong tam Sen bang phwong phdp sdc ky long ban diéu
ché. Dich chiét dam ddc tam Sen truée khi diege diea Ién hé thong
sdc ky Iong ban diéu ché sé dwoc logi tap bang phwong phdp lic
phdn bé va tach thanh cdc phdan doan don gian hon bang ky thudt
sdc ky cot dp sudt giam (VLC). Két qua phén ldp dwoc hai
alkaloid la EN-9, EN-10 véi d¢ tinh khiét duoc xdc dinh trén hé
thong HPLC-PDA la trén 95%. Cdc phwong phdp phé hoc gom
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UV, IR, MS, NMR dvoc su dung dé xdc dinh cdu tric cac alkaloid
phdn ldp dwoe. Két qua xdc dinh dwoc EN-9 la armepavin va

EN-10 la nor-armepavin. Nhw vay tir 2 kg bot tdm Sen, nghién

cuu da phan ldp thanh cong hai alkaloid co tac dung sinh hoc la

armepavin (17,6 mg) va nor-armepavin (13,8 mg) voi do tinh

khiét trén 95%, dap vmg yéu cau cho chdt doi chiéu c6 nguon goc

tu duoc liéu.

1. GIOI THIEU

Sen (Nelumbo nucifera Gaertn.) 1a mot loai
thuc vat c6 nhiéu cong dung quy gia, vira lam
thuc phém, vua co6 tac dung lam thudc. Céc bd
phén khac nhau cua sen da dugc dung trong cac
bai thude cb truyén dé chira sét, viém, mat ngu,
16i loan than kinh, dong kinh, tang huyét 4p,
bénh tim mach, béo phi va tang lipid mau [1].
Trong céc b phén cua sen, tam Sen da co lich
st y hoc hon 400 nam, dugc st dung rong rai
dé bao vé tim mach, an than, va cAm mau trong
y hoc cd truyén [2],[3]. Nhiéu nghién ctru chi ra
trong tim Sen ¢6 nhiéu thanh phan c6 hoat tinh
sinh hoc, trong d6 thanh phﬁn alkaloid rat duoc
cha v do ¢6 ham lwong vu thé va c6 nhiéu tac
dung sinh hoc gia tri nhu tac dung chdng oxy
héa, chéng viém, diéu hoa mién dich, khang
vi-rut, bao v€ gan, bao vé tim mach va ha duong
huyét [4],[5]. Nghién ctu gan day chi ra
alkaloid tir tdim Sen c6 kha ning chdng lai can
bénh ung thu mét cadch hiéu qua [6],[7].
Céc alkaloid trong tdm Sen cd cac khung chinh
nhu bisbenzylisoquinolin, benzylisoquinolin,
aporphin va tetrahydroisoquinolin [8]. Trén thé
gidi ¢6 nhidu nghién ctru phan lap alkaloid trong
tam Sen v6i nhidu k¥ thuat tir c6 dién dén hién
dai nhu sic ky cot, sic ky nguoc dong toc do
cao, ...[9],[10] hodc dung dén su hd tro cua vi
song [11]. Tuy nhién phuong phép sic ky long
ban diéu ché vin chua duoc ding rong rai du
day 1a mot phuong phap phan 1ap t6t va cé thé

tu dong hoa. P61 vé6i viée phan 1ap mot lugng
chat tinh khiét (vai chuc miligam dén vai gam)
thi sic ky 16ng ban diéu ché 1a mot k¥ thuat tién
loi va hiéu qua. Ky thudt nay dua trén co s sic
ky phan tich dugc mo rong bdi sy gia tang kich
thudc cot, mé rong kich thudc hat nhdi cot va
hé théng. Mot su khac biét co ban gitra sdc ky
1ong phan tich (HPLC) va ban diéu ché (semi-
preparative HPLC) la ¢ muc ti€u. Trong khi
HPLC phan tich chu yéu quan tdm dén dinh tinh
va dinh lugng mot hop chét thi nguoc lai, sc ky
long ban diéu ché lai chu trong vao viéc phan
1ap hop chét tinh khiét. Kich thudc hat pha tinh
trong cot sac ky 16ng ban diéu ché thuong 16n
hon cdt phan tich, tdc do rtra giai cac chét
thudng dién ra nhanh hon. Vi 1y do d6, ap suét
can thiét & bom hoat dong sé& thap hon trong hé
théng phan tich thong thuong nén cé thé mo
rong toc do dong 1én dén 10 ml/phut va ap sudt
bom c6 thé 1én dén vai tram bar, luc nay lugng
mau rira giai c6 thé 1én dén vai tram pg. COt
trong HPLC bén diéu ché c6 duong kinh trong
va kich thudc hat pha tinh 16n hon, diéu nay lam
gia ting cong suat cot. Ty lwong mau can tich
ma st dung kich thudc cot khac nhau. Cot
thuong duoc sir dung trong k¥ thuat sac ky long
ban diéu ché 13 ¢ot (25 cm x 10 mm, 10 um),
vé6i tée dd dong khoang 2-5 ml/phiit ¢ thé ria
giai lugng mau 1én dén 500 pg. DG tan ciia mau
trong pha dong ciing 4nh huong dén sé luong
mau dugc tiém. Néu thé tich tiém qué 16n sé
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lam giam hi¢u qua phan tach va d¢ lap lai kém.
Mit khac, néu mau qua dam dac co thé tao tua
trén bé mat cot. Vi vdy nong d6 mau phan tich
can dugce lya chon phu hop trudce khi bat dau
qua trinh phan tach sic ky. Muc tiéu cua
nghién ctru nay 1a ding hé thong sic ky long
ban diéu ché dé phan lap cac alkloid c6 tac
dung sinh hoc trong tAm Sen vé&i d tinh khiét
cao dat tiéu chudn cia chit déi chiéu tiur
duoc liéu.

2. PHUONG TIEN VA PHUONG PHAP

2.1 Pdi twong

Tam Sen duogc thu hai tai thi trin M§ Tho,
huyén Cao Linh, tinh Ddng Thép. Péi tuong
nghién ctru duge dinh danh bang cach so sanh
va md ta hinh thai thuc vat vdi cac thong tin trén
cac tai liéu tham khdo thuc vat hoc chuyén
nganh. Tam Sen dugc phoi kho trong mat, loai
tap co hoc 1an vao, duoc xay ra thanh bot, véi
¢ hat lot qua 16 rdy 2 mm va bao quan trong
diéu kién phu hop.

2.2 Héa chat, trang thiét bi

Dung méi, héa chat dé phan lap dat tiéu
chudn duoc dung: cloroform, petro ether,
aceton, ethyl acetat, methanol cua hang
Chemsol; acid tartric, acid sulfuric cua hang
Xilong.

Dung méi cho HPLC dat tiéu chuin phan
tich HPLC: acetonitril, methanol, acid formic,
acid acetic bang, triethylamin ctia hang Merck.

Thiét bi: Hé théng HPLC Dionex Ultimate
3000, hé théng HPLC Hitachi Elite L 2000, bé
siéu am Sonorex RK — 1028H, mday c6 quay
chan khéong Ika RV 05, can phan tich 5 s6 ABT
220-5DM.

2.3 Phwong phap

Bot tim Sen kho (2 kg) duge lam am, chiét
ngdm kiét v&i con 70% c6 chira acid tartric
0,5% va dugc co ap suét giam thanh dich chiét
dam dac (1,5 l1it). Dich nay dugc pha loang véi
H,S04 2% dé yén 24 gid, loc bo tia. Dich nude
acid dugc lic phan bd vdi eter dau dé loai tap.
Dich chiét dugc kiém héa véi NHsOH dén
pH 10, sau d6 chiét v6i cloroform dé thu phan
doan pH 10. Phan doan nay tiép tuc duoc hoa
tan trong HoSO4 2%, d¢ lang tia ¢ nhiét do 5°C
trong 48 h. Phan dich nudc acid dugc lic phan
b véi cloroform dén khi 16p cloroform khong
mau. Kiém héa 16p nudc acid 1én pH 10 bing
NH4OH 25%, chiét véi cloroform thu lai phan
doan pH 10 da duoc loai tap (1,5 g). Trién khai
phan doan pH 10 trén cot sic ky pha thuan
(silicagel 60) c6 hd trg ap suat (VLC), rira giai
v6i hon hop dung moi cloroform — methanol
90:10 véi ty 1¢ methanol ting dan, thu duoc 5
phan doan ky hiéu E1 dén E5. Phan doan E5
dugc dua 16n hé théng sic ky 16ng ban didu ché
dé thu dugc hai alkaloid tinh khiét. DG tinh khiét
cua cac alkaloid dugc x4c dinh biang phuong
phap HPLC-PDA. Ciu tric céc alkaloid phan
1ap duoc x4c dinh boi phd UV, IR, MS, NMR.
3. KET QUA
3.1 Tach cac phan doan trén cft VLC

Phan doan pH 10 sau khi qua cdt VLC thu
dugc 5 phan doan ky hiéu tir E1 dén E5. Két qua
sic ky 16p mong 5 phan doan VLC duoc trinh
bay trong hinh 1. Phan doan ES5 cé 2 alkaloid
chinh véi ham lugng uu thé, cac tap & dén UV
254 nm mo va it tap & déen UV 365 nm nén s&
dugc chon cho bude xir 1y tiép theo.
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UV 254 nm UV 365 nm } TT Dragendorff ‘

pH 10

Hinh 1. Siic ky 16p méng cac phan doan VLC véi hé dung méi CHCl,-MeOH-NH,OH (90:10:5)

3.2 Phan lap alkaloid trén hé théng sic ky sic ky t6i wu cho qua trinh phén lap 2 alkaloid

16ng ban diéu ché trong phan doan E5 duoc thé hién trong Bang 1.
Phan doan E5 dugc dua vao hé thong sic ky Séc ky d6 6 1an tiém mau thu hing 2 alkaloid

1ong ban diéu ché dé thu 2 alkaloid tinh khiét 1a (EN-9 va EN-10) dugc thé hién trong Hinh 2.

EN-9 (17,6 mg) va EN-10 (13,8 mg). Diéu kién
Bang 1. Piéu kién sic ky 16ng ban diéu ché thu alkaloid tinh khiét tir phan doan E5

Cic yéu to Cic thong so
Pha tinh Cot Gemini C18 (5 um, 4,6 x 150 mm)
Thé tich tiém mau, ndong d6 mau 30 p - 2000 ppm
Nhiét do cot 30°C
Budc song phat hién (nm) 225,272,284, 320
Téc d6 dong pha dong 1 ml/phut

Chuong trinh pha dong Thoi gian (phut) % Acetonitril %Triethylamin 0,1%

0-11 40 60

11,1 -16 55 45

16,1 - 21 100 0

21,1-33 40 60

Hinh 2. Sic ky d6 6 1an tiém miu thu himg EN-9 va EN-10
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3.3 Xac dinh d¢ tinh khiét cac alkaloid da
phan Iap trén hé thong HPLC-PDA

Do tinh khiét ctia 2 alkaloid duoc xac dinh trén
HPLC-PDA lan lugt 13 95,32% (EN-9) va 96,50% 3D ctia EN-9 dugc thé hién trong Hinh 3.
Bang 2. Piéu kién sic ky kiém tra d¢ tinh khiét cac alkaloid

Cic yéu to Cic théng so

Pha tinh Cot Acclaim Polar Advatange C16 (5 um, 4,6 x 250 mm)
Pha dong o } Acetonitril — Triethylamin 0,1% pH 9 (60:40)
Theé tich tiém mau, nong d¢ mau 20 ul - 1000 ppm
Nhiét do cot 25°C
Budc song phat hi¢n (nm) 225,272,284, 320
Toc do dong pha dong 1 ml/phut

-l . D6 tinh khiét ctia EN-9 (%)

o f 224982411 —95.32%

- EN-9 224982411 + 11037597

Dung méi pha miu

-

Dung méi pha déong

4733 10266615

mau

g ¢
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2% & 5
2 B z
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) ' 2 3 4 s ) ? } ) 10 " ) " N N ® 7 " I »
Mrutes
Wavelength: 399 471 nm - Ampltude: 006728 mAY
s GT9 N
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i
E
0 \_/\
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0
0950
n'—J\'L‘—M ) (1] (1] 0 11 74 " " 80 82 84 1] (1]
v Mentes
(1] 14 50 5 wo 1% 159 s o Reference spectrum  Apex af 6.760 Min
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(EN10). Diéu kién sic ky xac dinh do tinh khiét
cta EN-9 va EN-10 dugc thé hién trong bang 2.
Séc ky dd, sy tinh khiét cua peak sic ky va phd
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3.4 Xac dinh clu tric cia cac alkaloid da

EEEEE

BESBBEEEE

L]

Hinh 3. Két qua kiém tra d tinh khiét ciia peak va danh gia % tinh khiét ciia EN-9

phan 1ap bing cic phwong phap phd hoc
3.4.1 Xac dinh cdu triic EN-9

Bot mau nau nhat, tan tot trong CHCl; va
MeOH. Phat quang mau xanh duong sang dudi UV
365 nm, tat quang mo dudi UV 254 nm. Phd UV-

Vis trong MeOH: Amax (nm) ¢ 283, 225, 209 nm.
Bang 3. Dir liéu phé C va 'H ciia EN-9 trong dung méi CDCl;

Phéi ESI-MS (ESY): m/z = 314,26 [M +H]"
Vél Vﬁl m/z = 283,30 [M —OCH3]+ (C19H2303N),
v6i d6 bt bio hoa 14 9. Dix liéu phd °C va 'H
NMR cua EN-9 dugc trinh bay trong Bang 3,
bién giai cac phd NMR 1D va 2D cta EN-9 ¢
thé két luan EN-9 1a armepavin.

TT

O 00 3 N Ui B W N =

— e e e e e
N N L AW N~ O

Vitri C
C-1

C-3

C-4

C-4a

C-5

C-6

C-7

C-8

C-8a

C-8

C-9

C-1

C-2’; C-6’
C-3’; C-5
C-6-OCH;
C-7-OCH;
N-CH;

DEPT
CH
CH»
CH»
C
CH
C

C
CH
C
CH
CH;
C
CH
CH
CH;
CH;
CH;

Ocppm
64,96

46,46
25,00
129,01
111,28
146,37
147,37
111,21
125,61
111,21
40,40
131,39
130,79
115,22
55,78
55,55
42,34

Ouppm

3,71 (1H, dd, 5,5 Hz; 2,5 Hz)
2,81 (1H, m); 3,23 (1H, m)
2,62 (1H, m); 2,88 (1H, m)

6,56 (1H, 5)

6,03 (14, 5)

6,03 (1H, s)
2,75(1H, dd, 8 Hz; 6 Hz); 3,12 (1H, dd, 5,5 Hz; 8 Hz)

6,92 (2H, d, 8,5 Hz)
6,66 (2H, d, 8,5 Hz)
3,83 (1H, s)

3,57 (1H, s)

2,52 (1H, m)

—_
o0
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3.4.2 Xdc dinh cdu triic EN10

Tinh thé hinh kim, mau tring, tan tét trong
CHCl;, két tinh trong hdn hop DCM-EtOAc.
Luc dau khong phat quang dudi UV 365 nm,
nhung sau khi tiép xtc vdi khong khi trong
vai phut s& phan huy thanh chat phat quang
mau xanh duong sang dudi UV 365 nm. Phan
g hién mau véi thude thar Dragendorff xuat
hién cham.

Phd UV-Vis trong MeOH: Amax (nm) & 285,
227,210 nm

Phd ESI-MS (ES*): m/z = 300,26 [M +H]
vam/z = 332,22 [1\/I'|‘I\121:|Jr (C18H2103N), vOi d@
bét bdo hoa 14 9.

Dit liéu pho "*C va "H NMR ctia EN-10 duoc
trinh bay trong Bang 4, bién giai cac phé 1D va
2D NMR ctia EN-10 c¢6 thé két luan EN-10 1a
nor-armepavin.

Bing 4. Dir li¢u phé C va 'H ciia EN-10 trong dung mdi CDCl;

TT VitriC  DEPT 5. ppm du ppm
1 C-1 CH 56,66 4,15 (1H, dd, 4,5 Hz; 9,5 Hz)
2 C-3 CH, 40,22 2,95 (1H, m); 3,24 (1H, m)
3 C-4 CH, 29,05 2,76 (2H, t, 5,75 Hz)
4 C-4a C 129,83
5 C-4a C 129,83
6 C-5 CH 111,86 6,59 (1H, s)
7 C-6 C 147,24
8 C-7 C 147,66
9 C-8 CH 109,64 6,67 (1H, s)
10 C-8a C 126,97

2,86 (1H, m)
1 -9 CH: 41,54 3,14 (1H, dd, 4,5 Hz; 9,5 Hz)
12 C-1’ C 129,42
13 C-2’, C-6’ CH 130,36 7,02 (2H, d, 8H7)
14 C-3°,C-5° CH 115,88 6,64 (2H, d, 8Hz)
15 C-6-OCH; CH; 56,04 3,86 (3H, 5)
16 C-7-OCH; CH; 55,87 3,84 (3H, s)
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EN-9 (armepavin)
Hinh 4. Céu triic héa hoc ciia EN-9, EN-10 va cic twong tac 2D-NMR

4. THAO LUAN

Do trong thanh phan hoéa hoc cuia tim Sen rat
da dang, trong do lipid, sap, chat nhéy, nhua
chiém ti trong kha 16n nén viéc lic phan bd
16ng- 16ng gap nhiéu khé khan vi tao qua nhiéu
nhii khi thu alkaloid toan phan dang base ciing
nhu ¢é qua nhiéu tap mau 1an trong cao toan
phan nay. P6 ciing 1a 1y do tai sao hau hét cac
nghién ctru trude day vé chiét xuat phan lap tim
Sen nguoi ta hay cho cao con toan phan di qua
cac mang nhya chon loc resin nhim loai tap
mau ciing nhu phan lipid kém phan cuc trudc
khi lic chiét dé han ché nhii ciing nhu thu
alkaloid toan phan sach hon trudc khi tién hanh
céc phuong phéap khac dé phén 1ap alkaloid. Tuy
nhién, tai Viét Nam viéc tim mua cac mang
nhua chon loc resin gdp khé khan do khong
dung ching loai hodc qua dit tién nén nhém
nghién ciru lwa chon phuong phap lic phan bd
loai tap kém phéan cuc v6i PE, CHCl3 ¢ mdi
truong pH 1-2. Sau d6, phuong phap sic ky cot
chan khong pha thudn da dugc st dung nham
tach phan doan toan phan alkaloid ban du

EN-10 (nor-armepavin)

thanh nhiing phan doan alkaloid c6 d¢ phan cuc
khac nhau dép tmg nhu ciu phén lap ciing nhu
loai bét tap mau va tap kém phan cuyc.

Trong tim Sen céc alkaloid c6 pKa thay d6i
trong khoang 7-8 nén hé pha dong cé pH tu
8,0-9,0 s& giup hau hét cac alkaloid trong tim
Sen chuyén vé dang base va phan bd tét hon vao
trong pha dong. Mau tir duge liéu néi chung
thuong chua rat nhiéu thanh ¢6 dé phan cuc
khac nhau, c6 thé trai dai tir kém phén cuc dén
rat phan cuc. Do do, k¥ thuat rira giai gradient
luén dugc lya chon vi su thay dbitile dung méi,
tdc d6 dong theo thoi gian s& gitip cac chat dé
tach nhau hon va ciing gép phan rat ngan thoi
gian phan tich. Kiém tra d6 tinh khiét peak ciia
alkaloid EN-9, EN-10 da phan lap bang cach so
sanh su tuong déng phd UV cua nhimng diém bat
ky trén peak so v6i phd trung binh ldy tir 3 diém
(01 diém tai dinh peak, 01 diém bén trai di 1én
va 01 diém bén phai di xudng cua dudong cong
peak) véi ngudng twong déng 990 va ngudng
nhidu 14 5% cho thiy cac peak alkaloid nay diéu
dat d6 tinh khiét peak nghia 1 peak nay chi 1a
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mdt peak tinh khiét cia mot chét & diéu kién sic
ky t6i wru. Dé tinh % do tinh khiét ctia chat phan
tich, phuong phép quy vé 100% dién tich dinh
dugc str dung. Phuong phép dugc thiét 1ap trén
h¢ théng may & ché d6 nhin trén toan thang song
va lay dinh 16n nhat (ché d6 Max plot). Tat ca
alkaloid phan lap dugc déu cho do tinh khiét
trén 95%, dap ng yéu cau vé do tinh khiét cua
chét chuan tir duoc lidu.

Trong truong hop chi can phan lap mot
luong nho chat tinh khiét (vai pg dén vai mg),
thay vi ding cot HPLC diéu ché kich thude 16n
v6i gia thanh cao, ¢6 thé dung cot HPLC phan
tich sén ¢6 véi kich thudc cot nhé hon va co thé
thu dugc chit can thiét béng cach tiém lap lai
mAu tht nhiéu 1an. Diéu nay duogc thuc hién trén
co so do 1ap lai cao cua hé théng HPLC. Ngoai
ra, ki thuat 1ap lai con duogc ap dung trong HPLC
didu ché khi mudn thu mot luong 16n chat diéu
ché. Bé gia tang nang luc didu ché, tiét kiém thoi
gian va chi phi, nhém nghién ctru da 4p dung k¥
thuat cot qua tai, nghia 1a cho qua cot lwong mau
cao hon nang luc cdt. Trong truong hop nay, k¥
thuat cat tim duoc ap dung dé tranh nhiém cac
thanh phan tap c6 ham lugng thip & ving phia
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