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Summary

A high purity compound (0.414 g) was extracted, isolated from rhizome of Paris polyphylla Sm.
var. chinensis (Franch.) H. Hara) by column chromatography, and purified by preparative high
performance liquid chromatography. The chemical structure of the isolate was identified as
polyphyllin D based on comparision of the UV, IR, MS, 1D-NMR (1H and 13C) spectrums of isolated
polyphyllin D and those of standard polyphyllin D purchased from Chengdu Herbpurify Co. Ltd
(China) company. The polyphyllin D working reference standard was established base on the criteria
in Vietnamese Pharmacopoeia V and ASEAN requirements. Results show that vials are
homogeneous in the process of packaging and content are 97.47%, an expanded uncertainty
U =+ 0.32%, a coverage factor k = 2 at the level of confident 95% (average results from two

laboratories).
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Dit van dé

Bay la mo6t hoa (Paris polyphylla Sm. var.
chinensis (Franch.) H. Hara) la mét duwoc liéu
quy hiém, co tac dung khang vi sinh vat [, cdm
mau . Nghién ctru vé thanh phan héa hoc cla
bay 14 moét hoa cho thdy saponin |a thanh phan
chinh cla loai nay va la thanh phan cé hoat tinh
chdng ung thw tiém nang ®!. Téng hop tai liéu
dén thoi diém hién tai da c6 khoang 150 hop
chat saponin dwoc phan lap tir cay bay la mot
hoa. C4u tric cla cac hop chat nay chi yéu
thuéc nhém saponin steroid khung spirostan
(diosgenin.  pennogenin), pseudo-spinostan,
furostan, pregnan va saponin tri terpenoid 4,

Chiu trach nhiém: Thai Nguyén Hung Thu
Email: tnht22@yahoo.com

Ngay nhéan: 24/12/2020

Ngay phan bién: 09/02/2021

Ngay duyét bai: 19/02/2021

Polyphyllin D (Diosgenin-3-O-a-L-
arabinofuranosyl-(1—4)- [o-L-rhamnopyranosyl-
(1—-2)]-B-D-glucopyranosid) la mét trong nhirng
thanh phan chinh cGa cay bay la mét hoa va
dwoc chirng minh 1a hoat chét c6 tac dung kiém
ché nhiéu loai té bao ung thw nhw: (rc ché dong
té bao ung thw gan HepG2 va ca dong té bao
ung thw gan khang thudc R-HepG2 !, gay doc
té bao ung thw va ™, ung thw phdi ... Dwoc
dién Trung Quéc 2015 s dung 4 chéat danh dau
dé kiém nghiém duoc liéu Paris (ré& phoi kho
cua 2 loai Paris polyphylla Sm. var. yunnanensis
(Franch.) Hand. Mazz. va Paris polyphylla Sm.
var. chinensis (Franch.) H. Hara dwoc thu hai
vao mua thu) gdm chonglou saponin | (pans
saponin |. polyphyllin D), chonglou saponin Il
(paris saponin Il), chonglou saponin VI (paris
saponin VI) va chonglou saponin VII (paris
saponin VII). Téng ham lwong cta 4 chat trén
khéng duoc thap hon 0,60% tinh theo dwoc liéu
kho kiét ©.
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Nghién ctru nay dwoc tién hanh nham xay
dwng quy trinh phan lap, tinh ché va thiét 1ap
chat chuén polyphyllin D, gép phan tao ngudn
chat chuan phuc vu cdng tac kiém tra va danh
gia chét lwong cta dwoc liéu bay 1a mot hoa va
cac san pham tir dwoc liéu nay.

Nguyén liéu va phwong
nghién clru

Chat chuan, trang thiét bi, dung méi
va héa chat

Chét chuéan: Chét chuan polyphyllin D dwoc
cung cap bd&i Chengdu Herbpurify Co. Ltd.;
SKS: C-036-181216, ham lwong 98,72%; dd 4m
1,64%.

Trang thiét bj: Cac thiét bi phan tich cua
Vién Kiém nghiém Thuéc Trung wong da duwoc
hiéu chudn, dap &ng yéu cau clia ISO/IEC
17025 va GLP; céac trang thiét bi chiét xuét,
phan lap va do phé cuta Vién Dwoc liéu, Vién
Héa hoc - Vién Han I1&m Khoa hoc va Cbng
nghé Viét Nam, Vién Héa Sinh bién - Vién Han
[am Khoa hoc va Cong nghé Viét Nam, bao
gbébm: May cét quay chan khong IKA RV 3V (IKA
- Ptrc); Tu sy UFB 500 (Memmert, Dirc); Can
phan tich MS105 (Mettler, Thuy S¥); May sac
ky Idng hiéu nang cao Acquity ARC (Water,
M§); May sac ky lédng hiéu nang cao diéu ché
Shimadzu LC-20A (Nhat Ban); May phan tich
nhiét trong lvc TGA (Mettler Toledo, Thuy SY);
Méay quang phé UV-Vis U-1900 (Hitachi, Nhat
Ban); May co6ng hwéng tr hat nhan Bruker
Avance AM500FT- NMR (Bruker BioSpin, Thuy
S¥); May do phd khbi APCI-MS Varian Agilent
1100LC-MSD (Agilent Technologies, My) va
cac dung cu can thiét khac trong phong
thi nghiém.

Dung méi va héa chat

- Dung mdi, hoéa chét dung dé chiét xuét va
phan lap: Ethanol (EtOH) 70%, ethyl acetat
(EtOAc), methanol (MeOH), dicloromethan
(DCM), aceton, nwéc cét, silica gel (40 - 63 um,
Hang Merck), bdn méng trang s&n DC-Alufolien
60 Fos54 (silica gel; 0,25 mm; Hang Merck), dung
dich H,SO4 10% trong EtOH 96% dé phat hién
vét chét.

- Dung méi tinh khiét HPLC dung trong thiét
lap chuan: Acetonitril, methanol (Hang Merck),
acid phosphoric (Prolabo), nwéc cét hai lan.

phap

DPéi twong nghién clru

Than ré cay bay la mét hoa thu hai vao thang
11/2017 tai tinh Lao Cai va dwoc dinh danh tén
khoa hoc la Paris polyphylla var. chinensis
Smith. Trilliaceae. Mau twoi thu hai dwgc rira
sach, dé rao nwéc, sdy & nhiét do 55 °C dén
kho gion, sau d6 xay thanh bot thd, sdy & nhiét
dd 55 °C dén khéi lwgng khong dbi.

Phwong phap nghién ctru

Chiét xuét, phan lap bang chiét Idng - 16ng
két hop voi séc ky cot. St dung HPLC diéu ché
dé tinh ché. Khang dinh clu tric bang cac
phwong phap phé. Xay dung tiéu chudn, kiém
tra chat lwong cla nguyén liéu thiét 1ap chuan
va thiét lap chuan theo cac quy dinh cla Dwoc
dién Viét Nam V va ASEAN "9

Két qua va ban luan

Chiét xuat

Bot than ré cay bay 1a mot hoa (1 kg) dwoc
chiét héi lvu bang ethanol 70% trong thoi gian
3 gio x 3 1an véi ti 1é dwoc liéu - dung mai la 1:8.
Gop cac dich chiét, loc va cét thu hdi dung moi
& ap suét gidm thu dwoc 370 g cao EtOH.

Phan lap

Phan tan cao EtOH trong nwéc, sau dé chiét
Idng - 16ng Ian lwot véi dung méi dicloromethan,
ethyl acetat va n-butanol (chiét 3 lan voi ty 1é
dung méi - dich chiét 1a 1:1). Cét thu hdi dung
moi dwdi ap suat gidm thu dwoc cac cao phan
doan dicloromethan (210 g), ethyl acetat (12 g),
n - butanol (120 g) va cao nwéc (90 g).

Cao ethyl acetat dwgc phan 1ap tiép bang sac
ky cét silica gel v&i gradient dung méi EtOAC—
MeOH-H,0 (90:5:5 — 0:100:0) thu dwgc 7 phan
doan (E1-E7). Phan doan E7 (sau khi béc hoi
dung méi c6 khéi lwgng 4 g) dwoc phan lap tiép
bang sac ky cot silicagel véi hé dung méi
EtOAc-MeOH-H,O (85:10:5) thu dwgc 8 phan
doan (E7A - E7H).

Phan doan E7F (sau khi béc hoi dung méi cd
khéi lwong 2 g) dwoc phan 1ap tiép bang sac ky
cOt voi silicagel va hé dung méi DCM-MeOH-
H,O (80:19:1) thu dwgc 4 phan doan (E7F1 -
E7F4). Qua kiém tra bang séc ky l&p méng,
phan doan E7F4 (sau khi béc hoi dung méi co
khéi lwong 505 mg) c6 thanh phan tuwong tw
nhw E7G (sau khi béc hoi dung méi cé khdi
lwong 170 mg) va la hén hop clha dioscin véi
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polyphyllin D. H8n hop nay co ty 1& dioscin- da cong bd " dwoc tdng hop & bang 1.
polyphyllin D khoang 1:2.
Tinh ché polyphyllin D bang sac ky léng Bang 1. D liéu phé cta hop chét polyphyllin D

hiéu néng cao diéu ché tinh ché duoc
San pham gop cla E7G va E7F4 (675 mg) _
dwogc pha thanh dung dich c6 néng dd hén hop Polyphyllin D Polyphyllin D 1"

C/H  tinh ché dwoc "’

khoang 5 mg/ml trong methanol. Tiép tuc phan
9 9 9 PP "H-NMR? ™C-NMR® "H-NMR® "C-NMR°

lap hén hop nay bang HPLC diéu ché voi hé

dung moi rra gidi la acetonitril - nwéc (50:50), ; ggg ggg
cot C18 (250 x 10 mm, 10 pm)’, detector phat 3.60 : 3.92 :
hién & budc séng 203 nm, toc do dong 10 3 (1H, m) 79,7 (1H, m) 79,0
mi/phat, thé tich tiém 5000 pl. Gop cac dung p 396 39.6
dich chtra riéng polyphyllin D thu ’dU’Q’C tr quéa 5 142,5 1415
trinh phan lap bang HPLC dem cat quay dwoi 5,40
ap sudt giam & 50 °C d& thu hdi dung mdi 6  (1H.d, 1226 51'30 122,6
acetonitril, sau d6 tién hanh cat quay dudi ap 5,0) (1H)
suéat giam & 70 °C dé loai nuwéc thu duwoc cac 7 32,9 33,0
can. Hoa tan cac can trong aceton, d& vao to _8 32,5 32,4
lanh & nhiét d6 2 - 8 °C qua dém dé tao mam két _ 9 51,8 51,0
tinh, sau d6 chuyén sang ti déng (-20 °C) trong 10 38,1 37,8
24 gi&r cho két tinh hoan toan. Loc d& thu két 7 22,0 21,8
tda, rtra tha v&i aceton lanh. Taa thu duwgc dem 12 41,0 40,6
bay hoi aceton du & 50 °C, sau d6 sdy chan 13 41,5 41,2
A 2 o . . 14 57,9 57,4
khéng & 69 C trong 24 gi& thu dwoc polyphyllin 15 3.2 32.9
D tmh khu’at (41‘4 n}g). _ ) ] 16 82.2 81.9
Dgph tinh va xac dinh cau trac 17 63.8 63,5
Sac ky Ié6p mong: Trén ba hé dung mdi co6 0,83 0,88
dd phan cwc khac nhau gém: CHCIl; - MeOH - 18 (3H, s) 16,7 (3H, s) 171
H,0 (65:35:10), EtOAc - MeOH - H,0 (85:15:5) 19 1,07 19.8 1,08 201
va CHCI; - EtOAc - MeOH - H,0 (15:40:22:10), (3H, s) ’ (3H, s) ’
polyphyllin D tinh ché dwgc chi cho 1 vét duy 20 43,0 427
nhat cé mau sic va gia tri R; phu hop voi vét 0,98 1,19
cla polyphyllin D chuan. 21 (3H,d, 14,7 (3H, d, 15,7
Séc ky Iéng hiéu ndng cao: Thoi gian lwu 7,0) 6.9)
va phd UV-Vis cla pic polyphyllin D trén séc ky 22 110,6 110,4
dd cuia dung dich thir tinh ché dwoc twong (rng 23 ggg ggg
voi thoi gian luu va phd ‘UV:Vis cla pic — 31:4 31:3
ponPhyIIm D trén sac ky do cua dung dich 26 67.9 67.6
chuan. . . 0,80 0,75
Pho6 hong ngoai: Pho hong ngoai cia mau 57 (4h g, 17.4 (3H, d, 18,0
pglyphyllin D tinh ché dugc phg hop véi pho 6,0) 4,3)
héng ngoai cta polyphyllin D chuan. 4,80 4,96
Phé khéi Iwong: Phd HR-ESI-MS cia 1’ (1H, 100,7 (1H, d, 100,9
polyphyllin D tinh ché dwoc cho pic ion tai m/z overlap) 7.8)
855,4756 [M+H]" twong (rng v&i cong thirc phan 2 79,1 78,2
ttr C4sH70O46 cta polyphyllin D. 3 76,6 78,6
Phé céng hwéng tie: Db liéu 'H-NMR, Pc-  _4 79,1 78,5
NMR cia polyphyllin D tinh ché dwoc phu hop & 7.9 7.3
v&i dit lidu "H-NMR, C-NMR cta polyphylin D & 62,1 62,1
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Polyphyllin D

C/H  tinh ché dwoc Polyphyllin D ™’
"H-NMR?® "C-NMR° "H-NMR® "C-NMR°®
, 5,23 6,24
1 (H. s) 102,1 (1H brs) 102,7
2" 72,3 73,0
3” 72,6 734
47 74,1 74,7
5” 69,8 70,2
1,26 1,79
6”  (3H,d, 17,9 (3H, d, 19,3
6,0) 6,1)
5,06
1”7 (1H,d, 110,1 (13'9§rs) 110,1
2,0) ’
2” 83,2 83,6
3" 78,3 78,2
4" 86,2 87,1
5” 63,1 63,3
©" do trong MeOD %500 MHz  °600 MHz

) do trong Pyridin-ds °125 MHz 9150 MHz

CAu tric hoéa hoc clia polyphyllin D xac dinh
dwoc nhuw sau:

CasH70016
M =855,02

Thiét 1ap chat chuan polyphyllin D

Tiéu chuadn chat Iwong nguyén liéu
thiét Iap chuan

Tinh chét: Bot két tinh mau trdng hodc trang
nga, it tan trong nwéc, dé tan trong methanol,
dimethylsulfoxid.

Binh tinh: Bang quang phdé héng ngoai va
HPLC.

Méat khéi luong do lam khé: Xac dinh bang
TGA, yéu cau: khong qué 2,0 %.

Nhiét @6 néng chay: 244 - 247°C

Binh lwong: Bang phwong phap HPLC, yéu
cau phai chira khéng it hon 95,0% polyphyllin D
(C44H70046), tinh theo nguyén trang.

Tap chét lién quan: Bang phuwong phap
HPLC, yéu cau ting tap khéng dwoc qua 1,0%
va tbng tap khéng duoc qua 1,5%.

Kiém tra chat Iwong nguyén
dung thiét Iap chuan

bBinh tinh

Trén phd IR clia mau thkr cé cac dinh dac
trwng (cm™): sé song 3438 (nhom chirc - OH);
s6 song 1631(-C=C-); sb séng 1053 (ether). Phb
hdng ngoai clia mau thtr phtt hop véi phd hdng
ngoai ctia polyphyllin D chuan.

Thoi gian lwu cta pic chinh trén sac ky dd
clia dung dich thi tinh ché dwoc twong &ng Vo
thoi gian lwu cta pic polyphyllin D trén séc ky d6
clia dung dich chuén.

- Mét khéi lwong do lam khé: Két qua thu
dwoc nhw & bang 2.

liéu

Bang 2. Két qua xac dinh mét khéi lrong do
lam khé nguyén liéu thiét Iap chuén polyphyllin D

STT Lwong cdn D6 dm Yéu Két

(mg) (%) cau luan
1 4,1780 1,09
2 3,6850 1,12

0,

3 3,0810 112 <20%  bat

Trung binh 1,11
Nhiét do néng chay

Bang 3. Két qua xac dinh nhiét dé6 néng chay
ctia nguyén liéu thiét 1ap chuén polyphyllin D

Nhiét @6 - Két
STT pengchay ) Yo% juan
1 2449
2 245,6
3 246,8 244-247°C  Dat
Trung
binh 245.8
Dinh lurong

Thuc hién theo diéu kién HPLC trong phan
xay dwng tiéu chudn nguyén liéu. Cac théng sb
kiém tra sy phu hop cta hé thdng séc ky thu
duwgc nhuv sau: RSD cla thoi gian Iwu va dién
tich pic (n = 6) 14 0,02% va 0,02% (< 2,0 %), sb
dia ly thuyét 1a 6220 (= 3000), hé sb bat dbi
xteng T = 1,0; d6 phan gidi la 2,1 (= 1,5). Két
qua dinh lvong thu dwoc nhw bang 4.
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Bang 4. Két qua dinh luong nguyén liéu thiét Iap chuén polyphyllin D

STT m’;’:ft' h’(‘f:;i ) bi ‘?Z;l’:g.g )’c S Ham lwong (%) Yéu cau Két ludn
1 4,97 2840052 97,20
2 4,95 2840326 97,60 Khéng it hon 95,0
3 5,00 2855634 97,14 % polyphyllin D
4 5,01 2870403 97,45 (C44H70046), tinh Dat
5 4,98 2856810 97,57 theo nguyén i
6 5,00 2871242 97,68 trang.
Trung binh 97,44
RSD (%) 0,23

Tap chét lién quan

Thuc hién theo diéu kién HPLC va yéu cau
trong phan tiéu chuan tap chét lien quan cla
nguyén liéu thiét lap chudn. Dién tich pic
polyphyllin D thu dwoc trong 6 lan tiém I&p lai

dung dich déi chiéu c6 RSD 1a 2,62% (< 5,0%)
va do phan giai 1a 2,0 (= 1,5). Trén séc ky db
ctia dung dich thr xuét hién 03 pic tap (hinh 1).
Két qua kiém tra tap chat trong nguyén liéu thiét
lap chuén nhu & bang 5.
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Hinh 1. S&c ky dé xac dinh tap chét lién quan mau nguyén liéu thiét I4p chuén polyphyllin D

a) mau tréng

Bang 5. Két qué xéc dinh tap chét lién quan
trong nguyén liéu thiét Iap chuén polyphyllin D

b) méu thcr

Doéng goi: Tién hanh dong trong Glove - box:
Nap khi nito 99,99 %. D6 dm twong dbi trong
budng déng 5 - 10%. Danh sb thw tw tng lo.
boéng 10 mgl/lo.

Pénh giad déng nhét 16 trong qué trinh
dong goi

L&y ngau nhién 05 lo dé& kiém tra ddng nhat
qua trinh déng géi. Ap dung phuong phép dinh
lwong trong phan chi tiéu dinh lwong cla
nguyén liéu thiét 1ap chuan dé tién hanh xac
dinh ham lweng ctia mau thir trong tirng lo.

Thoi i
. Dién £
Tap 9" tichpic % Yéucdu K¢
Im,l (mAu.s) lugn
(phat)
1 4430 27889 0,41
8,319 15748 023 <1,0% Dat
3 8,511 8927 0,13 i
Toéng tap 0,77 <15%
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Bang 6. Két qua danh gia déng nhét 16
trong qua trinh déng géi chuén polyphyllin D

Lo sé 1 2 3 4 5 B RSD (%)
Ham lwong (%) 96,67 98,18 97,40 98,14 97,48 97,58 0,64

Két qua & bang 6 cho thdy d6 léch chuadn ban thanh phdm dong nhat vé ham lvong. Quy
clia ham lwong trong cac lo (n = 5) xac dinh  trinh ddng géi 6n dinh.
duwgc la 0,64% (RSD < 1,0 %). Vay 16 Danh gia lién phong thd nghiém

Bang 7. Céc théng sé cia hé sac ky
va két qué danh gié lién phong chét chuén polyphyllin D

Khoa NCPT Khoa Vit ly
Céc théng s6 Yéu ciu HPLC Water Shimadzu
Shimadzu C18 Agilent C18
(250 x 4,6 mm; 5 um) (250 x 4,6 mm; 5 um)
tz (phut) 14,3 8,3
N = 3000 6524 5720
T 08<T=<15 1,0 0,8
R =215 23 24
RSD ien tich (%) <2,0 0,17 0,34
Ham lwong trung binh (%) 97,50 97,45
Phuwong sai 0,436 0,225
Sé két qua 6 6
Bac tw do df 10
Tthu’c nghiém O, 127
Thi6u chudn 2,228

Phuong phap dinh lwong tién hanh nhw phan Két qua x& ly thong ké& cho thay Tiyce nghiem <
danh gia déng nhat 16, va dwoc tién hanh &  Tieu chuan NEN két quéd phan tich & 2 khoa khac
Khoa Nghién ctu phat trién va Khoa Vat ly do  nhau khéng cé y nghia théng ke.
lwong thudc Vién Kiém nghiém Thubc Trung Xéc dinh gié tri cong bé trén CoA
wong. Két qua téng hop trong bang 7. Tap hop két qua xac dinh ham lwgng danh

gia lién phong nhw & bang 8.

Bang 8. Tap hop két qua cta hai PTN va tinh gia tri cong b
trén CoA véi chuén polyphyllin D

Ham Ilwong (%) Ham Iwong (%)

STT . STT . Gid tri céng bé trén CoA
(nguyén trang) (nguyén trang)
1 98,35 7 97,32
2 97,76 8 96,94
3 97,81 9 97,82 Chuan phong thi nghiém Polyphyllin D
4 96,89 10 98,00 SKS: PD.012020EC
5 96,54 11 97,76 Ham luvong: 97,47 % C44H70046 (nguyén trang)
6 97,63 12 96,88 Do khong dam bao do mé rong:
Trung binh 97,47 ) U =%0,32%,
S 0,549 vOi hé s6 pht k=2 & dg tin cay 95 %.
RSD (%) 0,56
U (%) 0,32
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Két luan

Quy trinh chiét xuét, phan lap va tinh ché
polyphyllin D tlr than ré cay bay la mét hoa
(Paris polyphylla Sm. var. chinensis (Franch.) H.
Hara) da dwoc thwe hién bang sac ky cot va sac
ky 16ng hiéu nang cao diéu ché. Két qua thu
dwoc polyphyllin D dat dd tinh khiét dé thiét lap
chat chuadn. Quy trinh kiém tra chat lwong
polyphyllin D da dwoc xay dwng bang ky thuat
HPLC vo¢i diéu kién sac ky don gian va dwoc
thdm dinh dap ng cac yéu cau vé do dac hiéu,
dod dung, tinh tuyén tinh va doé chinh xac. Két
qua da thiét lap dwoc chét chudn phong thi
nghiém polyphyllin D v&i ham lwgng dat 97,47%
tinh theo nguyén trang, d6 khéng dam bao do
m& rong U = + 0,32% véi hé sb phi k =2 & mic
tin cay 95%.
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