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SUMMARY

EXTRACTION, ISOLATION AND PURIFICATION OF NIAZIRIN FROM MORINGA
OLEIFERA LEAVES TO ESTABLISH STANDARD

Niazirin was separated from the extract of Moringa oleifera leaf through column chromatography. Semi-
preparative HPLC was employed for the purification of this compound. Spectroscopic techniques, including
NMR and ESI-MS, identifred the structure. The purity of the compound was estimated to be 98.35% based

on HPLC.
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1. PAT VAN PE

Cay chum ngay (Moringa oleifera) Ia loai thuc vat
c6 xuat xa tr An D9, thuéc ho chum ngay
(Moringaceae), c6 nhitng tén goi khic nhu cay dui
tréng hoic cai ngua [1]. Loai cay nay phan l6n phan
bé tai mot sb tinh thudc khu vue phia Nam nuéc ta.
Loai cay nay duoc sir dung lam cay thudc va thuc
pham c6 gid tri dinh dudng cao, hat chim ngay dugc
ung dung trong xir Iy va lam sach nuéc [1].

Céc cong trinh cong bé chi ra chum ngay thé hién
nhiéu hoat tinh nhu: khang khuan, khang nim [2-
3]; chéng ung thu, ha duong huyét, chng co that
[3]; bao vé gan [4]; chdng oxy hda [3-5]; khang
viém, giam dau [3,6]; chong loét [7]; giam
cholesterol [8]; cai thién triéu chiing bénh dai thao
duong [3,9]; giam hen suyén [10]; ting cuong loi
khuan cho hé vi sinh duong rudt [11]. Thém vao
do6, cac cong bd khoa hoc vé thanh phin héa hoc
ctia chim ngay cho thay loai nay chira cac hop chét
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thiocarbamate, polysaccharide, proanthocyanidin
flavonoid, glucosinolate, isothiocyanate, tannin,
quinine, alkaloid, steroid, glycoside, anthocyanin,
cinnamate, ...[1-3,11]. Trong d6, hop chit niazirin
thuoc nhdm chat nitril glycoside thé hién nhiéu hoat
tinh nhu ha huyét 4p [11-12]; hoat tinh chéng oxy
hoa manh, dwoc danh gia la chat c6 tiém ning trong
ngin nglra xo vita dong mach do bién ching cua
bénh tiéu dwong [13]. Niazirin con dugc nghién
ctru ¢6 hoat tinh chéng ung thu, khang khuan [14];
giam m& méu, chéng viém nhidm, cai thién rdi loan
chuyén héa carbohydrate va lipid [11,15]; hd trg
diéu tri bénh gan nhiém m& khong do ruou [11].

Nham danh gia chét lugng nguon nguyén liéu chim
ngay, xay dung tiéu chuan danh gia chat lugng dua
trén ham lugng céc thanh phan dic trung cua duoc
lieu nay la can thiét. Cac nghién ctu trong nuéc vé
chiét xuat, phan lap va xac dinh céu tric cac hop
chat tir cdy chim ngay nhu Niazirin, da phan dirng
lai & viéc cong bd, chua co nhiéu nghién cau quy



trinh phén 14p va tinh sach Niazirin t&r chum ngay
dé thiét lap chat chuan. Vi vay, nghién ctu dugc
trién khai voi muc tiéu thiét 1ap quy trinh phan lap
va tinh ché hop chat Niazirin tir 14 chim ngay, budc
dau cung cap ngudn nguyén liéu c6 do tinh khiét
cao cho nghién ciru thiét 1ap chat chuan.

2. PHUONG PHAP NGHIEN CUU VA THUC
NGHIEM

2.1. Nguyén liéu

L4 chum ngay (Moringa oleifera) dugc thu mau tai
Quang Ninh vao thang 7 nim 2022. Mau dugc
giam dinh tén khoa hoc boi TS. Nguydn Thé
Cuong, Vién Sinh thai va Tai nguyén sinh vat,
VAST. Mau tiéu ban (CR2207009) dugc luu tai
Trung tdm Nghién ctu va Phat trién cong nghé cao,
VAST. Mau duoc rira sach, siy kho va nghién nho
thanh dang bot.

2.2. Thiét bi va hoa chit

Thiét bi - dung cu: May do cong hudng tir hat nhan
(Bruker AM500 FT-NMR Spectrometer), phd khoi
luong do trén hé thong sic ky long ghép ndi khdi
phd 1100 series LC-MSD-Trap-SL (ESI-MS)
(Agilent Technologies), hé théng sic ki long hiéu
nang cao HPLC-DAD (Thermo Scientific Ultimate
3000), c6t HPLC C,;3 Thermo BDS Hypersil
Thermo (250 x 4,6 mm; 5 um), bd cat chan khdng
(Buchi V-300 Pro), bé rung siéu am (Daihan
Scientific). Cot sic ki ban diéu ché YMC-Pack
ODS-A AA12S05-2520WWT (250 x 10 mm, 5
pum). Bén tir ngoai ¢ budc song 254 nm, 365 nm va
mot sb dung cu thi nghiém khac.

Hoa chat: Cac dung méi, héa chit dang cho phéan
tich HPLC: acetonitrile (ACN, Fisher), methanol
(Fisher), nudc (Fisher), acetic acid (Merck),
trifluoracetic acid (TFA, Merck). Dung moi, hda
chat dung cho phan lap: dichloromethane,
methanol, ethylacetate, n-hexane, acetone ky thuat.
Silica gel 230-400 mesh (Merck), bot sic ky pha
dao (RP-18, YMC), diaion HP-20, sephadex LH-
20, ban mong sic ky trang silica gel 60 Fas, (ban
nhém), ban mong sic ky pha diao RP-18 Fus,
(Merck), sufuric acid 10%.

Chit chuan: Niazirin d6 sach > 98% (Sigma-
Aldrich).

2.3. Phuong phap nghién ctru
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2.3.1. Phan ldp hop chdt Niazirin tir 14 chum ngay

Bot 14 chum ngay duoc chiét véi methanol tao cao
chiét tong, chiét phan b long — long tao cao chiét
céc phan doan; phan lap bang cac phuong phap sic
ky cot, sac ky 16p mong, sic ky ban diéu ché hoic
sic ky diéu ché. Soi dén UV, phun thudc thtr hién
mau dic hiéu H,SO, 10% 1én ban mong dé phét
hién cac vét trén ban mong.

2.3.2. Xdc dinh cdu tric hop chdt phan ldp duwoc

Céc phuong phap do hién dai nhu phé cong huéng
tir hat nhan *H-NMR, *C-NMR; phd khéi ESI-MS
dugc @ng dung dé xac dinh cau tric héa hoc cua
hop chat.

2.3.3. Xay dung dwong chudn dinh lwong Niazirin
va xdc dinh dé tinh khiét cia hop chat Niazirin
phan ldp dwoc

Xay dyung duong chuan Niazirin: Dung dich chuén
gdc Niazirin néng d6 1 mg/mL dugc pha trong
methanol. DAy dung dich chuan xay dung duong
chuan c6 nong do sau: 15, 50, 100, 150, 200, 250
pg/mL. Phuong trinh hdi quy tuyén tinh dwoc xac
dinh dwa trén mdi trong quan giita ndng d6 va dién
tich peak cua chét chuan.

Phan tich cac dung dich chuan va xac dinh d6 sach
hop chat Niazirin phan lap duoc trén hé théng
HPLC theo diéu kién sic ky nhu sau: Cot sic ky
C.g Thermo BDS Hypersil (250 x 4,6 mm; 5 um);
pha dong: gradient ACN (0,1% acetic acid) — nudc
(0,1% acetic acid) ti 1& 20:80 dén 50:50 trong 20
phat, 100% ACN (0,1% acetic acid) trong 10 pht;
tbc d6 dong 1 mL/phut; thé tich tiém 2 pL; nhiét do
cot 40°C, nhiét d6 budng dung mau 15°C; detector
DAD 220nm (Hinh 3).

3. KET QUA VA THAO LUAN

3.1. Phan lap va tinh ché hgp chit Niazirin tir 14
chum ngay

3.1.1. Tgo cao chiét téng va cao chiét cac phan
doan

Tao cao chiét téng: L4 chum ngay say kho, nghién
nhé (3,4 kg) duoc ngam chiét siéu &m véi dung moi
methanol & nhiét d6 40°C (10 L/Ian x 3 lan). Cao
chiét tdng methanol 400 g thu dugc sau khi cd

quay.



Tao cao chiét cac phan dogn: Cao chiét methanol
duoc hoa trong 2 L nudc cat va chiét phan 16p lan
luot véi dung méi n-hexane (2 L/lan x 3 lan) va
ethyl acetate (2 L/lan x 3 lan). Sau qué trinh ¢
quay, thu dugc cao phan doan n-hexane (61 g), cao
phén doan ethyl acetate (33 g).

Dich nudc duoc xt ly trén cot diaion HP-20, trién
khai gradient hé dung mdi tir 0% methanol dén
100% methanol thu dugc 2 phan doan methanol
25% MOW?2 (23 g) va phan doan methanol 100%
MOWS3 (17 g).

3.1.2. Phan ldp hop chat

Phan doan MOW?2 duoc phan lap trén cot sic ky
silica gel trién khai voi hé dung mdi tir
dichloromethane/methanol 20/1 (v/v) dén 100%
methanol thu duwgc 5 phan doan MOW2.1 —
MOW?2.5. Ap dung ky thuat sic ky cot silica gel dé
phén tach phan doan MOW2.2 (2,8 g) vai hé dung
moi dichloromethane/methanol/nuéc ti 1€ 5/1/0,1
(vIVIV) thu duoc hop chit dang bot mau tring (532
mQ).

3.1.3. Tinh ché hop chat bang sdc ky diéu ché

Danh gia do tinh khiét ciia hop chat phan lap duoc
trén hé thong sic ky long hiéu nang cao HPLC voi
diéu kién sic ky néu trong phwong phap nghién
ctiu, cho két qua do sach chi dat 90,5% chua dép
rng yéu cau chat chuan phan tich. Hop chat dwogc
tinh ché lai bang phuwong phap sic ky cot diéu ché

OH
Hinh 1. Cau tric hop chat Niazirin

3.3. Xay dung dwong chuin dinh lwong
Niazirin va xic dinh @9 tinh khiét cia hop chét
Niazirin phan lap dwoc

Phuong trinh duong chuan dinh lugng Niazirin 6
dang y = 0,1155x — 0,5795, véi hé s6 twong quan

HPLC véi diéu kién sic ky: cot sic ky diéu ché
YMC-Pack ODS-A AA12505-2520WT
(250x20mm, 5um, 12nm), chuong trinh dung moi
methanol-nuée (0,1% TFA) ting dan theo ti & tur
30 dén 80% methanol trong 60 phut, toc do dong
4mL/min, thé tich tiém mau 100uL, nhiét do cot
40°C. Cot diéu ché dugc rira bang 100% methanol
trong 20 phit va 6n dinh ¢ ti l¢ methanol:nudc
30:70 trong 20 phut truéc va sau khi tién hanh sic
ky diéu ché. Sau tinh ché bang séic ky diéu ché, thu
duoc 503 mg hop chat Niazirin tinh sach.

3.2. Xac dinh cAu tric chit phan lap dwoc

Céc so liéu pho

Chat dang bot mau tring, ESI-MS m/z 280,18
[M+H]" (Hinh 2). Phd H-NMR (500 MHz,
CD50D):  (ppm) 7,31 (2H, d, J = 8,5 Hz, H-3, H-
5): 7,10 (2H, d, J = 8,5 Hz, H-2, H-6): 5,45 (1H, d,
J=1,5Hz, H-1"); 4,02 (1H, dd, J = 3,5; 2,0 Hz, H-
2'); 3,87 (1H, dd, J = 9,5; 3,5 Hz, H-3'); 3,84 (2H,
s, H-7); 3,69 (1H, m, H-5"); 3,50 (1H, t, J = 9,5 Hz,
H-4"); 1,24 (d, J = 6,2 Hz, H-6"). Phd *C-NMR
(125 MHz, CD;0D): & (ppm) 157,4 (C-1); 130,3
(C-3, C-5); 125,8 (C-4): 119,8 (C-8); 118,1 (C-2,
C-6): 99,9 (C-1'); 73,8 (C-4"); 72,2 (C-3"); 72,0 (C-
2'); 70,7 (C-5'); 22,74 (C-7): 18,0 (C-6").

Tur nhitng dir liéu phd, két hop vai so sanh tai liéu
tham khao cua hop chat Niazirin da cong bd, cho
phép khang dinh hop chat phan lap duoc chinh la
Niazirin [16] (Hinh 1).

T: TS + ¢ EB| Full mg [110.00-1000.00]

28018

21.07

20027 3{2 4

t2g2y 16726

e 3l ISP al P
T T

200 230 300 150 i 50
mz

150 500

Hinh 2. Phé ESI-MS cia Niazirin, [M+H]* m/z 280.18
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binh phuong R & 0,9998 cho thiy phuong trinh
dinh luong c6 d6 tuyén tinh cao. Gigi han phat hién
(LOD) va gi6i han dinh lugng (LOQ) lan luot la
1,224 va 3,709 pg/mL.



Panh gia d6 sach cua hop chat Niazirin thu dugc
sau khi tinh ché bang sic ky diéu ché cho két qua
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d6 tinh khiét dat 98,35% dap tng yéu ciu chit
chuan phan tich (Hinh 4).
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Hinh 3. Phé UV hop chat Niazirin

4. KET LUAN

Hop chét Niazirin phan lap duoc tir 14 chum ngay,
tinh ché bang sic ky ban diéu ché va phan tich do
sach biang HPLC. Hop chét thu duoc c6 d6 tinh
khiét cao 98,35%, dat yéu cau thiét lap chat chuan
phan tich. Két qua nay dong gop xay dung tiéu
chuin kiém soat chit lwong duoc lidu va céc ché
pham tir chim ngay.

LOI CAM ON

Nghién ciu nay dugc thuc hién boi sy hd tro cua
Quy phat trién khoa hoc va cong nghé Quéc gia
trong khudn khé cua nhiém vu khoa hoc va cong
nghé tiém ning v&i ma s6 nhiém vy 03/2020/TN.
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