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Abstract: In China and Vietnam, Radix Astragalus has been widely used as a traditional herbal. With
reference to the quality of Radix Astragalus in Vietnam Pharmacopoeia V, Chinese Pharmacopoeia (CP 2020),
its content of astragaloside 1V quantified by HPLC/ELSD is specified to be not less than 0.04 %. For the quality
control of Radix Astragalus, the establishment of astragaloside 1V as an affordable-price reference standard is
prerequisite in Vietnam. In this study, 3,5 g of astragaloside 1V was isolated and purified from 2,5 kg of Radix
Astragalus. The purified substance whose structure was confirmed astragaloside IV by 'H, 13C-NMR, HR-MS,
IR. Astragaloside IV was packaged in a 10 mg standard tube, the content of astragaloside 1V in our purified
samples was determined to be of 96.0 % by HPLC-ELSD analysis.
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Tém tiit: O Trung Quoc va Viét nam, Hodng ky la mot duwoe liéu duoc sir dung rong rdi. Trong chuyén ludn
Hodng ky ciia Duge dién Viét Nam V va Trung Quéc (CP 2020), ham heong astragalosid IV dwoc dinh lwong
bang HPLC/ELSD khéng dwoc nhé hon 0,04 %. Bé kiém tra chat heong Hoang ky it can cé chat chudn dirge
thiét lap ¢ Viét Nam véi gla thanh hop ly Nghién cvru nay da phan lap va tinh ché dwoc 3,5 g chat sach tir 2,5
kg Hoang ky. Chdt tinh ché da dwoc khang dinh la astragaloszd IV bang phé 'H, 3C-NMR, HR-MS, IR va déng
ong chudn 10 mg c6 ham lwong 96,0 % dwoc xdc dinh bang HPLC/ELSD

Tir khéa: Astragalosid IV, Radix Astragali membranacei, Hoang ky, phan lap, tinh ché.
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1. PAT VAN PE

Hoang ky (Radix Astragali membranacei) 1a mot vi
duoc liéu duge st dung rat phd bién, véi nhiéu tac dung
trén tim mach, than, gan, c6 tac dung chdng viém, khéng
khuan, chéng oxy hoa, ha duong huyét. Ngay nay, Hoang
Ky xuét hién nhiéu trén thi truong dudi dang cac ché pham
cao, vién hoan, tra uéng. ..v61 muc dich chu yéu 1a bd khi
dudng huyét, ding khi mét moi.

Thanh phan héa hoc chinh cua Hoang ky la cac
saponin, voi hon 40 thanh phﬁn da duogc phat hién, hau hét
déu co vong triterpenoid A, gdom c6 Astragaloside I-VIII,
Acetyl-astragaloside, Soyasaponin. Trong d9, astragalosid
IV 1a mot trong nhitng thanh phan véi nhiéu tac dung nhu
chdng viém, chdng ung thu va déng vai tro 1a chat danh
diu (marker) dung dé kiém soat chit luong Hoang ky
theo Duoc dién Viét Nam V, Duoc dién Trung Quéc (Cp
2020), Duoc dién Chau AU (EP 11.0) [1, 2, 3] . Céc duoc
dién quy dinh vé chi tiéu dinh tinh bang sic ky 16p mong
va dinh lugng bang phuong phap HPLC/ELSD (detector
tan xa bay hoi) c6 xac dinh ham luong céc chat danh dau
(markers) khac nhau, trong d6 c6 astragalosid IV véi gioi
han ham lugng cho phép (DDVN V va CP 2020 1a 0,04
%) [1,2]. Bén canh do, astragalosid IV con ding dé phan
biét Hoang Ky va Hong Ky vi Hoang ky hay bi nhim l1an
v6i Hong Ky.

Hién nay, chua co chuén astragalosid IV duoc thiét lap
tai Viét Nam, nguén chuan astragalosid IV mua tir nu6c
ngoai véi gia thanh cao, thoi gian cung cip kha lau. Vi
vy, rat can thiét 1ap chuan astragalosid IV tai Viét Nam.
2. THUC NGHIEM
2.1. Thiét bi, héa chit, chit chuin
2.1.1. Thiét b, dung cu

Céc thiét bi, dung cu da dugc hi¢u chuin theo quy
dinh ciia GLP va ISO/IEC 17025 tai Vién Kiém nghiém
thudc Trung wong: May HPLC/ELSD, Hitachi, may sic
ky long khéi phd Sciex Qtrap 6500+ (M§); may can hdng
ngoai Nilolet iS50 NIR (Thermo); may phan tich nhiét
trong luc Mettler TGA/DSCI, can k¥ thuat Mettler Toledo
(d =1 mg), can phan tich Mettler Toledo (d=0,1mg); ban
méng silicagel 60 F,,; Silica gel 60 (40-63 um) (Merck);
b cat quay chan khong Buchi; Cot thuy tinh, pipet chinh
xéc va cac dung cu thity tinh can thiét khéc.

* Vién Hoa hoc: May cong huong tir hat nhan Bruker
500 MHz va 600 MHz.

2.1.2. Héa chat, dung maoi, chit chuin

Chit chudn astragalosid IV: USPRS, L6: R088VO,
Ham Luong 98,0 % (nguyén trang).
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Hoa chit:  n-hexan, ethyl acetat (EtOAc),
dicloromethan (CH,Cl,), chloroform (CHCl,), methanol,
aceton, acid formic, ethanol, n-butanol, acid phosphoric,
acid hydrocloric: dat tinh khiét phan tich; methanol: dat
tinh khiét sdc ky.

2.2. Pdi twgng va phwong phap nghién ciru
2.2.1. Déi twong nghién civu

Nguyén li¢u su dung 1a duoc liéu Hoang ky mua trén thi
truong, dugc dinh tinh va kiém tra ham lugng astragalosid
IV bang HPTLC/DAD, ham lugng astragalosid IV trong
nguyén liéu 1a 0,04 %, tinh theo nguyén trang.

2.2.2. Phuwong phdp nghién ciru

* Chiét xudt: Dugc liéu Hoang ky dugc xay thanh bot
tho, sau d6 duogc chiét bang methanol (TT) duogc ¢b dich
loc trén may c6 quay chan khong dén can, sau do thuy
phan bang natri hydroxyd 10 %. Dich thuy phan duoc
chiét voi n-butanol (TT). Dich chiét n-butanol duoc co
trén may co quay chan khong thu hdi dung méi thu dugc
cao Hoang ky.

* Phdn ldp va tinh ché

Astragalosid IV tiép tuc dugc phéan 1ap ra khoi Cao
Hoang ky lan luot trén hai c6t pha thuan.

Phan 1ip: Mau thir dugc hoa tan trong methanol,
sau d6 dugc phan tach bang phuong phap sic ky cot pha
thuan. Khao sat dé Iya chon dung moi rira giai. Kiém tra
cac phan doan bang phuong phap sac ky 16p mong pha
thuan nhu sau:

Ban mong silica gel 60 F,,, (Merck)

Lya chon dung moi trién khai theo cac tai liéu tham
khao:

Hé 1: CHCl,;:MeOH:H, 0 (13:7:2) (Léc lay 16p dusi)
(t/et/er) (He 1) [1, 2]

H¢ 2: EtOAc:MeOH:H,0O (100:13,5:10) (H¢ 2) (tt/tt/
tt) [4]

H¢ 3: CHCI,:EtOAc:MeOH:H,0O (22:40:22:10) (H¢
3) (Lac lay 16p dudi) (tt/t/tt/tt)

* Khang dinh cAu tric astragalosid IV

Khang dinh cht tinh ché dugc 1a astragalosid IV bang
cac phuong phap do pho MS, NMR IR, nhiét do néng
chay....

* Phwong phdp dinh heong astragalosid IV bang
HPLC/ELSD

Tham khao phuong phap dinh lugng astragalosid

IV trong Hoang ky bang HPLC/ELSD trong DDVN V
nhu sau:
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Dung dich chudn: Can chinh xac khoang 10 mg
astragalosid IV (chét chuén) vao trong binh dinh mirc 20
ml, thém khoang 10 ml methanol, lac siéu 4m 10 phut, dé
ngudi va thém vua du dén vach bé’mg methanol, lic déu.

Dung dich thir: Can chinh x4c khoang 10 mg mau
thir tinh ché dugc vao trong binh dinh muc 20 ml, thém
khoang 20 ml methanol, lac siéu am 10 phut, dé nguoi va
thém vira du dén vach bang methanol, lic déu.

Piéu kién sdc ky: Cot C18 (250 x 4,6 mm; 5 um), pha
dong: ACN- nudc theo chuong trinh dung méi: ACN-
H,0 (32:68) véi téc do dong: 0,8 ml/phut va thé tich
tiém: 20 pl, phat hién chat bang detector tan xa bay hoi.

Tiém dung dich chuan 5 va 20 ul va tiém dung dich thir
20 pl. Tinh nong do cta astragalosid IV trong dung dich
thir str dung phuong trinh dudng chuan bién doi logarit
ctia phuong phép ngoai chuan cia 2 diém.

* Xac dinh mat khoi luong do 1am kho bang phuong
phap TGA

Xac dinh ty 18 phan tram céc chat d& bay hoi bang phéan
tich nhiét trong lugng trén thiét bi da dugc hiéu chuin
thich hop. Can mot lwong méau khoang 5 mg chat chuén,
cai dat toc do gia nhiét 1a 10 °C/phut gitra nhiét d6 moi
trudng va 120 °C trong méi trudng nito véi tée do dong

-

fot

40 ml/phut. Tir biéu dd nhiét, x4c dinh sy hao hut khdi
luong tich Iy gifra nhi¢t d0 moi truong xung quanh va
mot diém trén mit phang.

3. KET QUA VA BAN LUAN
3.1. Chiét xuét, phén 1ap va tinh ché Astragalosid IV

3.1.1. Chiét xudt

Tham khao phuong phap xtr Iy mau khi dinh luong
astragalosid IV trong chuyén ludn Hoang ky cua
DDVN V va EP 11.0 [1], [3] (hinh 1) cho thidy ham
lwong astragalosid IV va cic vét tap chat xung quanh
astragalosid IV khong khac nhau dang ké. Vi vay, quy
trinh chiét xuét cao chtra astragalosid IV dugc thuc hién
don gian hon theo quy trinh DDVN V nhu sau: 2,5 kg
duoc liéu duge say nhe & 60 °C trong 12 gio, dé ngudi,
xay thanh bot tho, tron déu. Tién hanh chiét 3 1an, mdi
lan 5 lit methanol. Gop cac dich loc dem ¢6 quay chan
khong & 60 °C dén dang cao ddc. Thém 1 lit dung dich
natri hydroxyd 10 %, dun hoi luu 4 gio, dé ngudi. Lic
dung dich thu dugc véi n- butanol bdo hoa 3 lan, mdi
1an 500 ml bang may khuay co Heidolph véi toc do 900
vong/phiit trong 60 phit. Gop cac dich chiét n-butanol
va ¢ quay chan khéng 60 °C thu dugc cao dac Hoang
ky (50 g).

o

Hinh 1. Sic ki @6 HPTLC khi xit li mdu theo DPVN V (1, 2, 3) va theo EP 11.0 (4, 5, 6)
s0 voi dwong chuan astragalosid IV tir 20-600 ppm

3.1.2. Phén lip va tinh ché astragalosid IV
Lua chon didu kién dung méi tach chét astragalosid IV
Dua trén cac tai liéu tham khéo tién hanh khao sat trén
cac hé pha dong:
+ CHCL,:MeOH:H, 0 (13:7:2) (Lic lay 16p dusi) (t/tt/
tt) (He 1) [1], [2]
+ EtOAc:MeOH:H,0 (100:13,5:10) [4] (tt/tt/tt) (HE 2)
+ CHCI;:EtOAc:MeOH:H,0 (22:40:22:10) (H¢ 3)

(Lac lay 16p dudi) (tt/tt/tt/tt)

Két qua sac ki cia cac hé pha dong [1, 3, 5] déu
cho pic astragalosid IV dugc tach ra hoan toan khoi
cac chat khac co trong dich chiét duoc liéu, tuy
nhién h¢ 1 la CHCl;:MeOH:H,0 (13:7:2) va h¢ 3
QHCI3:EtOAc:‘Me(’)H:H20 '(22:40:22:10) duoc lac
lay 16p dudi roi tién hanh sac ky nén kho ap dung hé
pha dong nay dé chay cot nhoi silica gel dé tach chat
astragalosid IV
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Anh sdng tring

Soi den UV 366 nm

Hinh 2. SKD hé pha dong EtOAc:MeOH:H,0 (100:13,5:10) (H¢ 2) tham khao USP 44
(Phun thuéc thir acid sulfuric 10% trong ethanol)

H¢ pha dong 2: EtOAc:MeOH:H,0O (100:13,5:10)
tham khao USP 44 astragalosid IV dugc tach ra hoan toan
khoi cac chat khac c6 trong dich chiét (hinh 2) [4], hé dung
moi dong nhat d& sir dung chay sic ky cot tach chat va dung
moi it doc hon. Vi’ vay, h¢ dung mdi EtOAc:MeOH:H,0
duoc lya chon dé phan lap astragalosid IV trong cao
methanol [5].

Tién hanh 1an luot tach chat astragalosid IV trén 2 cot
sac ky pha thuén nhu sau:

Hinh 3. SKD chdt chudn astragalosid IV (a), mau thir
(b,c) va chat tinh ché sau phén Ildp (d)

- Cot 1: hoa tan cén trong khoang 50 ml methanol dura
1én cot thuy tinh dudng kinh 10 cm, duge nhdi 500 g silica
gel, ¢& hat 63 - 230 pm, rira giai bang hdn hop dung moi
EtOA¢:MeOH:H,O (85:15:1). Kié‘m tra sy c6 mat cua
astragalosid IV trong céc 19 himg bang TLC (Muc 2.2.2).
Gop cac lo co astragalosid IV, cat thu hoi dung méi dén
can thu dugc ¢fin A (15 2).

- Cot 2: hoa tan cén trong khoang 20 ml methanol dura
1én cot thay tinh duong kinh 6 cm, dugc nhdi 200 g silica
gel, ¢& hat 40-63 pm, rira giai bang hdn hop dung méi
EtOAc:MeOH:H,0 (90:10:1). Kié‘m tra sy c6 mat cia
astragalosid IV trong céc 19 himg bang TLC (Muc 2.2.2).
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Gop cac 19 c6 astragalosid 1V, ct thu hoi dung moi dén
can thu dugc cin B (4,2 g). Cin B trén SKD (hinh 3) van
con nhitng vét tap nén tién hanh rira cin B bang methanol
nhiéu 1an thu dugc 3,5 g chit tinh khiét astragalosid IV.
Hut kho chan khong thu dwoc nguyén liéu thiét 1ap chat
chuén astragalosid IV.

3.2 thmg dinh clu triic va xéc dinh ham lwgng
chat chuan astragalosid IV

3.2.1. Khéing dinh céu triic ciia chit tinh ché dwoc la
astragalosid IV

Chét tinh ché dugc dudi dang chat rdn mau tring,
HRMS m/z 785.4623 [M+H]", 807.4425 [M+Na]", mp
294-296°C, 'H-NMR (600 MHz, C.D.N): &, (ppm)
0.15 (1H, br. s, H-19a); 0.51 (1H, br. s, H-19b); 0.91,
1.25,1.26, 1.27, 1.34, 1.52, 1.92 (s, 7CH,), 3.44 (1H, m,
H-3), 3.72 (1H, m, H-6), 3.82 (1H, m, H-24), 4.76 (1H,
d, J = 6.6 Hz, H-1’cia D-xylose), 4.81 (1H, d, J = 7.2
Hz, H-1"cta D-glucose), 4.91 (1H, d, J = 6.6 Hz, H-16).
BC-NMR (150 MHz, C,D;N) & (ppm) 16.49 (C-30),
19.65 (C-18), 20.88 (C-28), 20.92 (C-9, C-28), 25.97 (C-
11), 26.22 (C-23), 26.76 (C-26), 27.84 (C-21), 28.35 (C-
27, C-29), 28.67 (C-19), 28.78 (C-10), 29.96 (C-2), 32.01
(C-1), 33.18 (C-12), 34.38 (C-7), 34.69 (C-22), 42.44
(C-4), 44.88 (C-13), 45.52 (C-8), 45.72 (C-15), 46.02 (C-
14), 52.23 (C-5), 58.00 (C-17), 62.67 (C-6"), 66.69 (C-5"),
70.87 (C-4), 71.10 (C-25), 71.47 (C-4"), 73.21 (C-16),
75.22 (C-2', C-2"), 77.79 (C-5"), 78.01 (C-3"), 78.67 (C-
3"),79.12 (C-6), 81.49 (C-24), 87.11 (C-20), 88.39 (C-3),
104.89 (C-1"), 107.30 (C-1").

Dua vao cac dir liéu phd HR-ESI-MS, 1D-NMR va
so sanh s6 liéu phd véi tai liéu tham khao xac dinh dugc
chét 1a astragalosid IV [6, 7], cong thiic céu tao duoc chi
ra 0 hinh 4.
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Hinh 4. Céng thirc cdu tao cia astragalosid IV

Phé hong ngoai (IR).
Pho IR (KBr), v, (cm) cua chét tinh ché duge
c6 cac dinh dic trung tuong duong cac dinh dic trung

clia cht chuan astragalosid IV véi hé s tuong dong 1a
98,36 % trén 90 % (hinh 5).
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Hinh 5. Chong phé IR cuia chat tinh ché va chat chudn astragalosid IV

Tir két qua giai pho MS, NMR két hop chong phd IR
cta chét tinh ché va chét chuan khang dinh chét tinh ché
duoc chinh 1a astragalosid IV.

3.2.2. Xdc dinh gid tri dn dinh ciia chit chuén
astragalosid IV

* Pong lo

3,5 g nguyén liéu chit chuin astragalosid IV dugc
dong lo thuy tinh mau nau 2 ml, khéi luong chat chuan
trong mdi lo 12 mg, trong diéu kién déng duoc theo ddi

bang nhiét am ké: d6 4m 1a 5 %, nhiét d6 25,5 °C va nap
khi nito d¢ tinh khiét: 99,999 %.

* Xéc dinh ham lugng chat chuén astragalosid IV bing
phuong phap HPLC/ELSD

Tién hanh x4c dinh ham luong chit tinh ché bang
phuong phap HPLC/ELSD nhu mo ta trong Muc 2.2.2,
ghi sic ky do, thoi gian luu va dién tich pic astragalosid
IV trén sic ky do dung dich chuan va dung dich thir. Can
ctr vao ndng do dung dich chuan, tinh két qua ham luong
astragalosid IV trong mau thir (ong chuan).
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Két qua thu dugc cua KNV1 thuc hién trén 10 6ng
chuan lay ngiu nhién dé danh gia do dong nhit cua 16
chét chuan va KNV2 duogc thuc hién 6 1an dé danh gia
dd chinh xac trung gian cta phuong phap, so sanh sy sai
khéc vé phuong sai bang tesr F (bang 4) F = 1,859 <F,
=4,772, hai phuong sai khac nhau khong c6 y nghia thong
ké va gid tri trung binh bang test t (bang 4) T,= 0,573 <
T =2,145, két qua trung binh cua céc lan phén tich gitra 2
KNV khéc nhau khéng c6 y nghia thong ké.

Két qua trung binh cua 16 dng chudn cho gi tri 4n

dinh ciia chat chuan astragalosid IV dwoc dong 6ng co
ham luong 1a 96,00 %, tinh theo nguyén trang véi do
khong dam bao do mo rong (U = 1,18 %) cuia gia tri cong
b6 trén COA, hé s6 phii k =2 & do tin cay 95 %.

* Xac dinh mat khéi lugng do 1am khé bang phuong
phap TGA

Tién hanh can khoang 5 mg chat chudn trong cdc do
va tién hanh do trén thiét bi TGA theo chuong trinh cai dat
(muc 2.2.2) , két qua mat khéi luong do 1am kho 1a 6,48
% trinh bay ¢ hinh 6.
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Hinh 6. Két qua mat khoi lwong do lam khé bang TGA ciia mau chat chudn astragalosid IV

4.KET LUAN

Nghién ctru di xdy dung dugc quy trinh chiét xuat,
phéan 1ap va tinh ché astragalosid IV bang phuong phép
chiét 1ong - 16ng va sic ky cot pha thuén. Quy trinh kha
don gian, dé tién hanh, sir dung cac dung méi hoa chat

thong dung. Sau qua trinh tinh ché thu dugc 3,50 g hop
chat tinh khiét va duoc khang dinh cau trac 13 astragalosid
IV. San pham dugc dong dng chuan lugng 10 mg/dng, xéc
dinh ham lugng ghi trén nhén tinh trén nguyén trang bang
HPLC/ELSD l1a 96,00 %.
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