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Abstract: In China and Viet Nam, Radix Paeoniae lactiflorae is a medicinal herb commonly used in
traditional medicine. Nowadays, Radix Paeoniae lactiflorae has also been studied in modern medicine. In the
Radix Paeoniae lactiflorae monograph of the Vietnam Pharmacopoeia V, its paeoniflorin content quantified
by HPLC/DAD, is specified to be not less than 1.6%. For the quality control of Radix Paeoniae lactiflorae,
the establishment of paeoniflorin as an affordable-price reference standard is a prerequisite in Vietnam. In this
study, 3.2 g of paeoniflorin was isolated and purified from 1.5 kg of Radix Paeoniae lactiflorae. The purified
substance, whose structure was confirmed as paeoniflorin by 'H BBC-NMR, HR-MS, IR, was established as
a reference standard in the Laboratory for Establishment of Reference Substances, National Institute of Drug
Quality Control, and packaged in 10-mg standard tubes. The content of astragaloside IV in our purified samples
was determined to be 91.5% by HPLC/DAD analysis, with an expanded measurement uncertainty U = + 0.31%.

Keywords: paeoniflorin, Radix Paeoniae lactiflorae, isolation, reference standard.
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To om tat: O Trung Qudc va Viét Nam, Bach thwoc la mét dwoc lidu dwoc sir dung phé bién trong y hoc
o truyén, ngay nay cé nhiéu nghién ciru tac dung Bach thuoc trong y hoc hién dai. Trong chuyén ludn Bach
thuge ciia Duwoc dién Viét Nam V, ham lugng paeomﬂorm dwoc dinh hmng bang HPLC/DAD khéng duwoc
nhé hon 1,6%. Dé kiém tra chat lwong Bach thwoc can co chat chudn dwoc thiét ldp o Viét Nam voi gia
thanh hop 1y. Nghién ciru nay da phdn ldp va tinh ché dwoc 3,2 g chdt sach tir 1,5 kg Bach thiege. Cht tinh
ché da dwoc khang dinh la paeoniflorin bang phé 'H, 13C-NMR, HR-MS, IR. Chat chudn da dwoc thiét lgp
tai Khoa Thiét ldp chdt chudn - chat doi chiéu, Vién Kiém nghiém thuoc Trung wong, déng ong chudn
paeoniflorin 10 mg va xdc dinh gid tri an dinh ghi trén nhan 91,5% bang HPLC/DAD véi dé khong dam
bao do mo rong U =+ 0,31% .

Tir khéa: paeoniflorin, Radix Paeoniae lactiflorae, Bach thwoc, phan ldp, chat chudn
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1. PAT VAN PE

Bach thugc (Radix Paeoniae lactiflorae) dugc st dung
rat phd bién trong dong y, diéu tri cac chimg sau: dau lung,
dau bung, truéng bung day hoi, tiéu chay, hen suyén, chita
cac chung bénh phy nit trudc va sau sinh... [1]. Ngay
nay, c¢6 nhiéu nghién ctru vé Bach thuoc trong diéu tri y
hoc hién dai, dién hinh 12 tac dung chéng viém va chéng
khdi u. Cac thanh phan hoa hoc ¢6 tac dung chdng viém
chii yéu 1a paeoniflorin va paconol. Trong d6 paeoniflorin
diéu chinh giam nong d6 matrixmetallo proteinase-2
(MMP-2), matrixmetallo proteinase-9 (MMP-9), iNOS va
cyclooxygenase-2 (COX-2); {rc ché con duong truyén tin
hiéu -kB va qué trinh chét theo chuong trinh; dong thoi thiic
day qua trinh diéu chinh lai cac chit trung gian gy viém
nhur yéu 6 hoai tir khéi u-o (TNF-a), Interleukin 1p (IL-
1B), iNOS, COX-2 va 5-lipoxygenase (5-LOX) va cac
chét kich hoat ctia INK va p38 MAPK, dé bao vé khoi ton
thuong ndo do thiéu mau cuc bo [2].

Duoc dién Viét Nam V (DDVN V) quy dinh vé chi
tiéu dinh tinh bang sic ky 16p mong va xac dinh ham
luong paconiflorin bang phuwong phap HPLC/DAD véi
yéu cau ham luong ti thiéu 1,6% [3].

Hinh 1: Céng thirc cdu tao cia paeoniflorin

Viét Nam cho dén nay chua c6 chuan paeoniflorin duoc
thiét 1ap, ngudn chudn paeoniflorin mua tir nuéc ngoai véi
gia thanh cao va thoi gian van chuyén kha lau. Vi vay, rat
can thiét 1ap chuén paeoniflorin tai Viét Nam phuc vu cong
tac ki€m tra, giam sat chat lugng duoc liéu Bach thugc.
2. THUC NGHIEM
2.1. Thiét bi, héa chit, chét chuén
2.1.1. Thiét bi, dung cu

Céc thiét bi, dung cu da duoc hiéu chuén theo quy dinh
cta GLP va ISO/IEC 17025 tai Vién Kiém nghiém thudc
Trung wong: May HPLC/DAD (Hitachi), méy sac ky long
khoéi pho Sciex Qtrap 6500+ (M¥); may can hong ngoai
Nilolet iS50 NIR (Thermo); may phan tich nhiét trong
luc TGA (Mettler), can ky thuat Mettler Toledo (d = 1
mg), can phan tich Mettler Toledo (d = 0,1 mg); ban mong
silica gel 60 F,,; Silica gel 60 (40 — 63 um; 63 —230 um)

(Merck); bo cit quay chan khong Buchi; cot thuy tinh,
pipet chinh xéc va cac dung cu thuy tinh can thiét khac.
May cong hudng tur hat nhan Bruker 500 MHz va 600
MHz (Vién Hoa hoc).

2.1.2. Héa chit, dung moi, chit chudn
Chat chudn: Chéat chuan paconiflorin (C,3H,0,),
USP, I6 F136N0 (ham luong 99,0% tinh trén nguyén trang)
Ho4 chat: dicloromethan (CH,CL,), chloroform
(CHCI,), methanol (MeOH), aceton, acid formic, ethanol,
n-butanol, acid phosphoric, acid hydrocloric: dat tinh
khiét phén tich; acetonitril: dat tinh khiét sic ky.

2.2. Déi twong va phwong phdp nghién ciru
2.2.1. Déi twong nghién civu

Nguyén li¢u st dung la duoc li¢u Bach thugc (Radix
Paeoniae lactiflorae) mua tir Vién Dugc liéu, BO Y té.

2.2.2. Phwong phdp nghién ciru

* Chiét xuat, phén ldp va tinh ché

Duoc liéu duogc chiét b?mg siéu am voi dung moi
ethanol 50%. Hoa cao toan phan véi nudc, chiét long —
long bang n-butanol, co quay chan khong thu cao dic
n-butanol.

Cao dic n-butanol dugc hoa tan trong methanol, sau
d6 dugc phan 1ap bang phuong phép sic ky cot pha thudn,
rira giai bang hé dung moi CH,Cl, — MeOH véi ty I¢ duoc
khao sat bang TLC.

Tinh ché paeoniflorin bing sic ky cot pha dao nhdi
silica gel pha dao RP-18 (150 um) (Cot 3 — RP1), rira giai
bang hé dung méi 1a methanol — nude duge khao sat qua
TLC.

Khéng dinh chét tinh ché dugc 13 paconiflorin bing
cac phuong phap do phé HR-MS, NMR, IR.

* Phuong phap xéc dinh tong tap chét lién quan trong
paeoniflorin bang HPLC/DAD

Diéu kién sic ky tham khiao DDVN V [3], st dung cot
C18 (100 x 4,6 mm; 2,7 um); nhi¢t do 30°C; pha dong la
hén hop acid phosphoric 0,1% (A) - acetonitril (B) voi
gradient (0 phut: 87% A; 4 phut: 86% A; 7 phut: 84% A;
15 phut: 79% A; 25 phut: 36% A; 25,1 — 30 phut: 5% A;
30,1 —35 phut: 87% A), téc do dong: 0,7 mL/phut; thé tich
tiém: 10 pL va phat hién chét bang detector UV 230 nm.

Dung dich thu: Dung dich paeoniflorin c6 néng do 0,5
mg/mL trong hon hgp dung moi methanol — nude (1:1).

Dung dich déi chiéu: Pha loang 1,0 mL dung dich thir
thanh 100,0 mL véi hdn hgp dung mdi methanol — nuéc
1:1).
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Yéu cau thich hop hé thong: Hé s6 phan giai gitra pic
paconiflorin va pic rira giai ngay sau n6 khong dugc it hon
1,5; Hé sb kéo dudi cua pic paeoniflorin khong dugc 16n
hon 2,0.

Ham luong tong tap chat lién quan dugc x4c dinh bang
phuong phap chuan hoa dién tich, voi gidi han tong tap chat
lién quan khong dugc hén hon 10,0%.

*Phuong phdp xac dinh ham hfong paeoniflorin

- Diéu kién sic ky, pha dong giong muc xac dinh ham
luong tong tap chat hen quan, st dung dung dich thur va
dung dich chuén ¢6 ndng d¢ khoang 0,1 mg/mL trong hén
hop dung mo6i methanol — nude (1 : 1).

- Yéu cau thich hop hé thong: Hé s kéo dudi cua pic
paeoniflorin khong duoc 16n hon 1,5. Gia tri RSD (%)
dién tich pic paconiflorin & cac lan tiém ldp lai dung dich
chuén khéng duoc qua 1,0%.

- Tinh ham lugng paeoniflorin dya vao dién tich pic
thu duoc trén sic ky do dung dich chudn va dung dich
thir, lugng can mau chuin, mau thir va ham luong cua
paconiflorin chuin.

* Xdc dinh tap chat dé bay hoi

Xac dinh ty 18 phan tram céc chét d& bay hoi bang phéan
tich nhiét trong lugng trén thiét bi da duoc hiéu chuin
thich hop, sir dung khoang 3 mg mau, véi chuong trinh gia
nhiét 1a 10°C/phiit tir nhiét d6 moi truong dén 120°C, duy
tri & nhiét do 120°C lién tuc 3 giod, trong mdi trudng nito
v6i toe do dong 40 mL/phut. Tir biéu do nhiét, xac dinh sy
hao hut khéi luong tich Ity gitta nhiét d6 méi truong xung
quanh va mot diém trén mit phing.

* Thiét ldp chudn paeoniflorin

- Dong lo:

Luong mau nhit dinh dugc chia vao cac lo thay tinh
mau nau trong mdi truong khi tro v6i d6 am twong dbi
twong duong véi do am cua chit sach sau tinh ché duge
xac dinh biang phuong phap TGA, sau d6 day nut cao su
va dap nip nhom.

- Xéc dinh dong nhét qué trinh dong lo theo huéng dan
ISO 35:2017.

Céc mau dugc ldy ngau nhién 10 don vi. Mdi lo
duoc xac dinh ham luong (tinh theo nguyén trang) 02
lan bang phuong phap HPLC véi diéu kién sic ky nhu
mo ta trong phan xac dinh ham luong paeoniflorin; quy
udc ham lugng cua 1 1o 1a 100% va tinh ham luong cia
cac lg con lai dua vao dién tich pic va ham lugng cua lo
da quy ude. Panh gia dong nhat dong lo theo quy dinh
ctia huéng dan ISO 35: 2017 [9] (Phan tich ANOVA mot
yéu td).
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- Xdc dinh gid tri an dinh ciia chat chudn paeoniflorin
bang phuwong phap HPLC/DAD

Diéu kién sic ky, pha dong tham khao phuong phap
xac dinh ham luong paconiflorin véi dung dich thir va
dung dich chuan c6 néng d6 0,1 mg/mL trong hdn hop
dung mo6i methanol — nude (1:1).

Yéu cau thich hop hé thong: Hé sb kéo dudi cua pic
paeoniflorin khéng dugc 16n hon 1,5. Gia tri RSD (%)
dién tich pic paeoniflorin & cac lan tiém lap lai dung dich
chuén khong duoc qué 1,0%.

Tinh ham lugng paeoniflorin dya vao dién tich pic
thu dugc trén sic ky do dung dich chudn va dung dich
thir, lugng can mau chuin, mau thir va ham lugng cua
paeoniflorin chuan.
3.KET QUA VA BAN LUAN

3.1. Chiét xuit, phan lap va tinh ché paeoniflorin

3.1.1. Chiét xuit

Tién hanh chiét 1,5 kg Bach thugc, thu dugc 63 g cao
dic ethanol. Phan tan vao nudc, chiét long — long 3 lan,
mdi 1an 500 mL n-butanol. Gop dich chiét, co quay chan
khong thu dugce 31 g cao déc n-butanol.

3.1.2. Phan Igp va tinh ché paeoniflorin

* Phan lap tho trén cot pha thudn:

Lua chon diéu kién dung moi tach chét paconiflorin,
tham khao DDVN V,, quy trinh dinh tinh Bach thuoc bang
TLC [3], st dung ban méng silica gel G, két qua ¢ hinh
2(a) khao sat h¢ pha dong CH,Cl, - MeOH (93 : 7) dé
phan 1ap dugc paeoniflorin tir cao dac n-butanol.

BRI

(a) Lwa chon diéu kién .(b) LuA’a‘ c}ion dl,e N kl? "
A Tan, 1 M tinh ché: bang ban moéng
phén lap: bang ban mong pha ddo RP18 va hé
silica gel va h¢ pha dong A i
i N ; pha dong MeOH - H,0
CH,CI, - MeOH (93 : 7) (20 : 80)

Hinh 2: Scic ky d6 TLC khdo sdt diéu kién tdch
paeoniflorin trong dung dich thir so véi chat chudn
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Tién hanh lan luogt tach chit paeoniflorin trén 2 cot sic
ky pha thuan nhu sau:

Cot 1: hoa tan 31 g cao dac n-butanol trong 50 mL
methanol dua 1én ¢t thity tinh duong kinh 8 cm (400 g
silica gel, c& hat 63 — 230 pum), rira giai bang hdn hop dung
mo6i CH,CIL, - MeOH (90 : 10). Gop céc lo 6 paeoniflorin,
cat thu hoi dung méi thu dugce can B (16 g).

Cot 2: hoa tan cin B trong khodng 20 mL methanol
dua Ién cOt thuy tinh dudng kinh 6 cm (180 g silica gel, c&
hat 40 — 63 pm), rira giai bang hon hop dung méi CH,CL,
- MeOH (93 : 7). Gom cac lo c6 paeoniflorin cit thu hdi
dung méi thu duge cén C (6 g).

* Tinh ché trén cot pha dao:

Lay 6 g can C tiép tyc tién hanh tinh ché bang phuong
phap sic ky cot pha dao nhdi silica gel pha dao RP-18
(150 pm) (Cot 3 — RP1), rira giai bang hé dung moi la
methanol — nudc (20 : 80) (hinh 2b). Gop cac phan doan
chira paeoniflorin cat thu hoi dung moi dén can thu dugc
3,2 g nguyén liéu thiét 1ap chét chuin paeoniflorin.

3.2. Khing dinh cAu triic va xac dinh d tinh khiét
cuiia paeoniflorin sau tinh ché

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

Chét tinh ché thu duoc dudi dang chét rdn mau tréng,
phd HRESI-MS cho tin hiéu pic & m/z 515,1318 [M+CI]"
(Tinh toan 1y thuyét cho cong thirc phan tir C,;H,(CIO,,

410 4 |- Scan (rt 1.025 min) Paconiflorin_NEG.d

515.1318

9999999

05
N R J
230 275 300 355

(@)

¢6 m/z: 515,1320). Két hop phd '3C-NMR cho phép xéac
dinh chét tinh ché c6 cong thirc phan tir 1a C,;H,40,,. Trén
ph6 'H-NMR ctia chét tinh ché thiy xuét hién tin hiéu cua
cac proton thom déc trung ctia vong phenyl ¢ d,, 8,08 (2H,
dd, J=1,8; 8,4 Hz), 7,63 (1H, t, J= 7,8 Hz), 7,51 (2H, t,
J=7,8 Hz). Tin hi¢u singlet ctia 1 nhém methyl ¢ J; 1,39
(3H, s). Tin hi¢u cua 1 proton anom cua phan tr duong o
oy 4,55 (1H, d, J= 6,0 Hz). Ngoai ra con c6 tin hi¢u cua
cc proton aliphatic & J;; 1,82-5,39 ppm. Trén pho '*C-
DEPT thay xuat hién tin hiéu cua 23 nguyén tir cacbon
trong d6 ¢6 1 nhom cacbonyl ¢ 6. 168,0 (C=0), 1 nhom
methyl 6 . 19,6 (CH,), tin hi¢u ctia 4 nhém methylen ¢ 6.
44,6 (C-3), 23,4 (C-6), 61,7 (C-8), 62,9 (C-6). Tin hiéu
cua 5 nhom methin vong thom ¢ 3. ¢ 129,7; 130,7; 131,2.
Trong d6 2 cap tin hi¢u tai 6. 129,7 (CH); 130,7 (CH) ¢6
tin hi¢u cao gap doi céac tin hi¢u khac. Cac tin hiéu cta
phén tir duong ¢ 6. 102,3; 75,1; 78,1; 72,3; 77,98; 62,9
phu hop véi cac gia tri cua phan tir duong glucopyranoze.
Trén phd '3C- DEPT con ¢6 tin hidu cta 5 cacbon khong
lién két truc tiép v6i hidro. Trén phd COSY thay xuét hién
tin hiéu ctia 3 chudi twong tac spin-spin H-5 (6 2,61)/H-6
(0 2,21; 1,82), twong tac H-2°(d;; 8,08)/H-3" (6, 7,51)/H-
4 (9 7,63) /H-5" (6, 7,51)/H-6’ (d,; 8,08) va tuong tac
H-17(6, 4,55)/H-27(6, 3,24)/H-37(5y; 3,28)/H-4" (6,
3,25) /H-5"(d,; 3,30)/H-6(d,; 3,62; 3,87). Dua vao cic
dit liéu phé HRMS, 'H-NMR, '3C-DEPT d6 quay cuc va
so sanh s6 liéu phé vai tai liéu tham khao xac dinh duoc
chit tinh ché dugc 1a paeoniflorin [5 — 8].

Scan (1t 1.025 min) Paeoniflorin_NEG.d
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Counts vs. Mass-to-Charge (miz)
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Hinh 3. Phé HR-MS ciia chudn Paeoniflorin (a) va cia chat tinh ché (b)

Phé hong ngoai (IR).

Phé IR (KBr), v, (cm) cta chét tinh ché dugc ¢6
cac dinh dac trung tuong duong cac dinh dac trung cia
chit chuan paconiflorin USP véi hé sé twong dong 1a
98,53%.

Pho hap thy tir ngoai-kha kién (UV-VIS).

Pho hép thy tir ngoai — kha kién & dai budc song tir
200 — 400 nm cua dung dich chat tinh ché c6 ndéng do
0,1 mg/mL trong hon hgp methanol — nuéce (50 : 50)

tuong tu phd UV-VIS cua dung dich chuén paconiflorin
USP do trong cung diéu kién va hé sé chong phd 1a
0,9999.

HPLC/DAD

Thoi gian luu cta pic chinh trén sic ky d6 ciia dung
dich thur (7,900 phut) twong tng voi thoi gian Iuu cta pic
paconiflorin (7,880 phut) trén sic ky do cua dung dich
chuan & muc dinh luong (hinh 4).
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- (b)

Hinh 4. Sic ky do ciia chat chudn paeoniflorin (a) va chat tinh ché (b)

Tir két qua giai phd NMR két hop chdong phd IR, phd
UV va sic ky @6 HPLC/DAD cua chit tinh ché va chat
chuén khéng dinh chét tinh ché duoc 1a paconiflorin.
3.2.2. Xdc dinh dp tinh khiét ciia nguyén liéu
paeoniflorin

* Xac dinh tong tap chit lién quan ciia paconiflorin
bang phuong phap HPLC/DAD

b
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Tién hanh x4c dinh ham luong tap chét cua chét tinh
ché nhu trong phuong phap nghién ctru, ghi sic ky do,
thoi gian Iuu va dién tich pic paconiflorin trén sic ky do
dung dich thir va dung dich d6i chiéu. Tién hanh thuc
hién trén 03 mau thir, két qua trung binh ham lugng tap
chit lién quan ctia paconiflorin 13 5,6%. Sic ky db dung
dich thtr, mau tring, do tinh khiét pic va phd 3D cua pic
paeoniflorin (hinh 5).

ter
100} APrss St

s
[l

5

" : S

A 75

(b)

(d)

Hinh 5. SKD ciia dung dich thit paeoniflorin (a); SKP ciia dung dich thir mau tring (b); B tinh khiét pic paeoniflorin (c);
Pho 3D cua dung dich thir xdc dinh ham lheong paeoniflorin (d).
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*Xac dinh tap bay hoi bang phuong phap TGA

Tién hanh can khoang 3 mg mau thir trong cbc do
va tién hanh do trén thiét bi TGA, tién hanh thi nghiém
3 1an, két qua mét khéi lugng do lam khé trung binh 1a
2,11%.
3.3. Thiét 1ap chuin paeoniflorin

3.3.1. Dong lo

2,8 g nguyén lidu chat chuén paeoniflorin dugc dong lo
thuy tinh mau nau 2 mL, khéi luong chat chuén trong mdi
lo 10 mg, trong diéu kién dong duogce theo doi bfing nhiét
am ké: do am la < 5%, nhiét d6 25°C = 2°C va nap khi
nito do tinh khiét: 99,999%. Tong s6 lo thu dwoc 14 260 lo.
3.3.2. Kiém tra dong nhit dong lp

Lay 10 lo ngau nhién trong sb lo dong dugc dem danh

gia dong nhat (muc 2.2.2). Két qua phéan tich ANOVA cho
thdy cac lo dong goi ham lugng khong khéc biét vé mat
thong ké F = 0,007; F ;, = 4,41 (F <F_,), c0 thé két luan 16
chuan dong nhat vé ham lugng.

3.3.3. Xdc dinh gid tri dn dinh ciia chit chudin
paeoniflorin

Xac dinh ham luong nguyén trang ciia chat chuan
paconiflorin bang phuong phap sic ky long hiéu ning
cao, so sanh voi chat chuan paconiflorin USP. Hai kiém
nghiém vién tién hanh phéan tich mau doc 1ap trén 16 mau
thir va cac két qua thir nghiém dwoc xir Iy theo phuong
phap thdng ké dugc trinh bay trong Bang 1, dwa vao két
qué phan tich thdng ké cho thay cac két qua ham lugng
paconiflorin cua cac kiém nghiém vién khac nhau khong
¢6 y nghia thong ké.

Bing 1. Két qua t test

Kiém nghiém vién 1 Kiém nghiém vién 2
90,51 92,47 91,60 90,44 91,20
92,36 91,94 91,75 91,33 90,57
92,15 91,76 91,33 91,05 91,64
91,88
Trung binh 91,77 91,04
Phuong sai 0,315 0,210
S6 két qua 10 6
Bac tu do 14
Ttn 2,708
Ttc 2,977

Ham luong chuén paeon‘iﬂorin (%’,C23H28011’ nguyén
trang) 12 91,5% duoc tinh bang cach lay gia tri trung binh
16 két qua thir nghiém ciia 2 kiém nghiém vién, 6 khong
dam bao do mo rong 1a U =+ 0,31% (hé sé phiu k =2 &
do tin cay 95%).

4. KET LUAN

Nghién ctru di xay dung dugc quy trinh chiét xuét,
phan 1ap va tinh ché paeoniflorin tir Bach thuoc bing

phuong phéap chiét 1ong - 1ong va sic ky cot pha thuan
si}ica gel véi hé dung n}éi CI,{2C12 - MeO‘H (90 : 10 tt/tt)
den (93 : 7). Tinh che bang sac ky cot nhai silica gel pha
dao RP-18 (150 um), dung moi la MeOH — H,O (20 : 80)
rura giai, thu dugc 3,2 g hop chat tinh khiét va duoc khang
dinh cdu tric 13 paeoniflorin. Chéat chudn paeoniflorin
dugc dong dng chuan 10 mg/dng, xac dinh gia tri 4n dinh
ghi trén nhén tinh trén nguyén trang bang HPLC/DAD la
91,5+0,31%.
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