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Summary

Ku Shen (Sophora flavescens Ait.) has been used in traditional medicine to treat various
diseases. Ku Shen root contains two prominent ingredients (flavonoids and alkaloids) that have
remarkable biological effects. In particular, the alkaloids inhibit the replication of the HBV virus,
reduce the destruction of hepatocytes and protect the liver against fibrosis. The research team
recognized the precious effects of these ingredients and carried out this project to prepare Ku Shen
standardized extract that enriches alkaloide components. This study established the method to
prepare for standardized alkaloide extracts with alkaloide content of 3.4 times higher than total
extracts. Validation for quantitative method of three alkaloids: Matrine, oxymatrine, sophoridine in
total extracts and standardized alkaloide extracts by HPLC was conducted.

Keywords: Sophora flavescens Ait., standardized alkaloide extracts, matrine, sophoridine,

oxymatrine.

Dat van dé

Khé sam bac 1a mot dwoc liéu quy dwoc st
dung lau doi, c6 ngudn gbc tr Trung Quéc,
trong d6 c6 chira thanh phan alkaloid v&i nhiéu
tadc dung sinh hoc dadng chu y da dwoc ching
minh va &ng dung trong diéu tri nhw chdng loan
nhip, tri hen, chéng viém loét, chéng ung thw,
&c ché sy nhan lén cia virus HBV, gidm sw
pha hly té bao gan va bao vé gan chéng lai
xo héa "2 pé tang tac dung clia nhom hoat
chat nay, nhém nghién clru d& xuét tién hanh
chiét cao dinh chuén giau alkaloid tir ré khd sam
béc (Sophora flavescens Ait.) v&i muc tiéu kiém
soat ham lwong tdng ba alkaloid chinh trong cay
la matrin, oxymatrin, sophoridin; déng thoi dé
xuat mrc chét lwgng cho cao chiét nay.
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Nguyén liéu va phap
nghién clru

Nguyén liéu

R& khd sdm béc cia Céng ty Cb phan
san xuat ché bién néng Iam san Duoc liéu sach
D&k Noéng, thu hai vao thang 7/2017. Mau thuc
vat da dwoc dinh danh bang ky thuat PCR bdi
nhém nghién ctru, giam dinh tén khoa hoc la:

Sophora flavescens Ait., ho Pau — Fabaceae Bl

Chét chuan

Matrin do tinh khiét 98,0%, sophoridin d9 tinh
khiét 98,97%, oxymatrin do tinh khiét 97,92%.
Ngudn géc: Khoa NCPT — Vién Kiém nghiém
Thubc TP. H6 Chi Minh.

Dung méi, héa chéat

Nwéc céat, acetonitrii (ACN), methanol
(MeOH) dat tiéu chudn dung cho sic ky Idng.
Ethanol 96%, acid acetic, ethyl acetat (EA),
cloroform (Cf), methanol (MeOH), amoniac, natri
hydroxyd, thuéc thtr Dragendorff dat tiéu chudn
phén tich.

phwong
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Trang thiét bi

Hé théng séc ky léng hiéu nang cao
SHIMADZU-2030C 3D, detector PDA; Buéng soi
UV SPECTROLINE; May c6 quay YAMATO
RRE 801; May cb6 quay dung méi Model: Rocket
Synergy; L6 nung NABERTHERM; Ban moéng
silica gel Fzs4 Macherey — Nagel; May phd khéi
ngudn phat xa Plasma Agilent 7900 IPC-MS;
Ta sdy Binder EB-53.

Phwong phap nghién ctru

Tién hanh kiém tra chét Iwong nguyén liéu

Theo Tiéu chuan Dwoc liéu cua Hoéng Kéng -
Trung Qubc (HKCMMS) M véi cac chi tiéu:
M6 ta, dinh tinh, do am, dinh lwong alkaloid.
Sau dd, tién hanh diéu ché cao toan phan bang
phwong phap ngam lanh véi ethanol 70% (ti 1€
1:5), c6 siéu am. Ngam trong 24 gid, lay dich
chiét. L&p lai 4 1an. Cudi cung ép ba, gop dich
chiét, dé 1ang, loc. Dich chiét dwoc c6 quay thu
hdi dung méi thu dwoc cao toan phan. Cao toan
phan dwoc phan tan vao nwéc, acid héa dich
nwéc bang acid acetic va lac phan bd voi EA
(ti 1& dich: EA = 1:2; 4 1an), 14y 1&p nuwéc.

Tién hanh khao sét cdc diéu kién diéu ché
cao dinh chuan giau alkaloid

Céac tac nhan diéu chinh pH: NH;, NaOH
10%. Tac nhan: Amoniac kiém hoa vé pH 10,
dung dich NaOH 10% kiém héa vé pH 11, lac
phan b véi Cf (ti 1& dich:Cf = 1:2; 5 14n). Dich Cf
thu dwoc dem cb quay loai dung méi thu dwoc
cao giau alkaloid. Dich Cf thu dwoc sau méi lan
l&c dwoc kiém tra trén SKLM véi hé dung moi
amoniac — nwéc — ethanol — EA (1,5:1:3,5:15) u,
Chon tac nhan diéu chinh pH dwa vao két qua
sac ky d6 SKLM va lwong can thu dwoc, chon
tac nhan it doc. Sau khi chon duwgc tac nhan
diéu chinh pH, tién hanh diéu ché cao toan
phan, cao giau alkaloid & quy md véi 4,0 kg
dwoc liéu ré khd sam bac.

Tién hanh xdy dwng va tham dinh
phwong phap dinh tinh, dinh lwong alkaloid
trén cao chiét

Xay dwng phwong phap dinh tinh alkaloid
trén cac cao chiét bang SKLM véi hé dung moi
khai trién: amoniac — nwéc — ethanol — EA
(1,5:1:3,5:15), v&i thubc thr phat hién 1a
Dragendorff.

Xay dwng va thdm dinh phwong phap dinh
lwong alkaloid trén cac cao chiét bang phwong
phap HPLC-PDA, st dung c6t pha dao silica gel
C18, va chuwong trinh pha ddng gradient

ctia acetonitril — hdn hop dung dich HsPO, 0,3%
va triethylamin 0,3% trong nwéc; phat hién &
bwdc séng 220 nm. Phwong phap dwoc thdm
dinh theo ICH ®.

Tw cac két qua thu dwoc, nhém nghién clru
da dé xuét tiéu chuan co s& cho cao dinh chuan
giau alkaloid

Két qua va ban luan

Chiét xuat cao giau alkaloid

Duwoc lieu dwoc danh gia chat lwong
theo HKCMMS

Bang 1. Két qua déanh gia chét luong duoc liéu

theo HKCMMS
Chi tiéu Yéu céu Két qua
Ré hinh tru dai, phan nhiéu
Mo ta nhanh. Vé ngoai mau vang. Dat
MUi thom nhe, vi dang.
Pinh Matrin, oxymatrin, Ping
tinh sophoridin
P6am  Khong qua 11,0 % bat
- ’ (5,4%)
/357’; Khong duéi 1,9 % (z%a;o )

Duoc ligu dat yéu cau duoc tién hanh diéu
ché cao toan phan nhw so do hinh 1

’ 2,0 kg b6t dugc liéu khé sam bic |

Lam 4m 2,5 1 ethanol 70%, 3 gio

A 4

| Bt g ligu 4 lim m ‘

Ngam lanh 7,0 1 qthanol 70%, 24
gi0, rt dich (x 5 lan)
y Epbé, dé ling, loc.

33,01 dich chiét

C§ quay thu héi dung méi
Badc hoi trén bép cach thuy

Y

553,8 g cao toan phin

Hinh 1. Quy trinh diéu ché cao toan phéan

Lap lai phwong phap trén 16 thir 2 véi 2,0 kg
dwoc liéu, thu duwoc 542,2 g cao toan phan.

T 5 g cao toan phan dwoc phan tan vao
nwéc diéu chinh pH 2,0 bang acid acetic, tién
hanh l&c 3 1an véi EA véi ti 1& (1:2), dich nwéc
con lai dwoc bay hoi dung méi va tién hanh
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khao sat tac nhan pH va chiét Cf thu dwoc can
nhw sau: Tac nhadn amoniac thu dwoc 0,71 g
cén, tac nhan NaOH 10 % thu dwoc 0,65 g can.

@ @

(iv)

Hinh 2. Két qué SKLM khéo sét chiét xuat
alkaloid
(i) Kiém héa bang amoniac Ian 1,
(ii) Kiém héa bdng amoniac lan 2,
(iii) Kiém héa bdng NaOH lan 1,
(iv) Kiém héa bang NaOH lan 2.

NH;

A\\\

NaOH 10%

§\\

=linl ®=Lin2 =Lin3 mlinl =Ldn2 =Lan3

Hinh 3. Biéu dé so sénh khéi luong cén
khdo sat chiét xuat alkaloid

Nhén xét: Mau sic cac vét trén SKD nhat
dan va nhat hdn sau 5 1an. Chénh léch khoi
lwong caén gitra viéc st dung tac nhan diéu
chinh pH Ia natrihydroxid hay amoniac khoéng
dang ké&. Tac nhan amoniac an toan, it doc hai,
dé diéu chinh pH va it nguy co pha v& cau tric
hon tac nhan natrihydroxid. Chon tac nhan diéu
chinh pH 1& amoniac. Khéi lwong can & lan 1
chiém Ilwong I&n nhét, 1an 5 con lai khéng dang
ké. Dé tiét kiem dung mai, thuc hién 4 1an lac dé
thu dwoc cao giau alkaloid. Lwong can thu duoc
chiém ti 1& 1&n hon khi s& dung amoniac
(97,2%) so voi st dung natrihydroxyd 10%
(96,2%).

Quy trinh chiét cao giau alkaloid dwoc dé
xuét nhw sau (hinh 4):

| Cao toan phin |

+H:0

¥+ Acid acetic. pH 2

| Dich nudc acid

+ Ethyl acetatx 3

L (tilé¢dich: EA=1:2)

Dich ethvl

il

Dich nuae

l+ NH;. pH 10
Dich nudc kiém

+ Cloroform x 4
(ti 1¢ dich : CHCl, = 1:2)

Dich cloroform

Cé quay thu hoi dung méi
y Béc hoi trén bép cach thuy
| Cao gidu alkaloid

Hinh 4. Phuong phép diéu ché cao giau alkaloid

Theo quy trinh trén hinh 4, tir 280 g cao toan
phan va 270 g cao toan phan nhém nghién ctru
thu dwoc 50,9 g va 44,2 g cao alkaloid v&i do
Am lan lwot 1a 13,41 % va 15,58 %. Ching to
phwong phap chiét twong déi 6n dinh.

Xay dwng va thdm dinh phwong phap
dinh tinh, dinh lwong alkaloid trén cac cao
chiét

X4y dwng phwong phap dinh tinh alkaloid
trén céc cao chiét

® -
-
TP

M O 5 AL
Hinh 5. Két qué dinh tinh alkaloid bang SKLM
TP: M&u thir cao toan phén, )
AL: M&u thp’ cao giau alkaloid, M Chuan matrin,
O: Chuan oxymatrin, S: Chuan sophoridin.

Nhén xét: Trén sac ky d6 mau thir cao toan
phan va cao giau :alkaloid‘ co Péc vét twong tng
v&i cac vét trén sac ky dd mau chuan. Mau tha
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cao giau alkaloid cé xuét hién nhiéu vét hon,
dong thoi, cac vét chuadn matrin, oxymatrin,
sophoridin  ddu dam hon mau thr cao
toan phan.

Xay dwng va thdm dinh phwong phép
dinh Iwong alkaloid trén céc cao chiét

Dé xuét quy trinh phén tich

Hé théng HPLC dau do PDA, buéc séng
phat hién 220 nm.

Cot sac ky: Nucleodur-C18 Isis (250mm
X 4,6 mm x 5 ym).

Thé tich tiém: 5 L.

Tbc dd dong: 1 mL/phdt.

Chuwong trinh pha dong theo bang sau:

Bang 2. Chuwong trinh pha déng

dinh lwong alkaloid

Thoi L. Ho6n hop dung dich
gian Ace’;” itril - .P0,0,3%, 0,3%
(phut) (%) trimethylamin (%)

0 2 98

30 2 98

35 60 40

50 60 40

53 2 2

60 2 2

Quy trinh xt ly mau
Chuén bi chuan géc theo bang sau:

Bang 3. Cach pha céc dung dich chuén gbc

Khéi lwong  Binh dinh
STT = .
céan (mg) murc (ml)
Chuén gbc matrin 25,0 50
Chuan goc 15,0 50
sophoridin
Chuén gbc oxymatrin 45,0 50

Dung dich chuadn hén hgp: Hut chinh xac
5,0 ml méi dung dich chuan gbc cho vao binh
dinh mc 25 ml, 1ac déu. Thém methanol dén
vach, l&c déu. Loc qua mang loc 0,45 pym.

Mau thlr cao giau alkaloid: Can chinh xac
khoang 65,0 mg cao giau alkaloid vao binh dinh
méc 100 ml, hoa tan bdng methanol, sau d6
thém dung méi viva dd 100 ml, I&c déu. Loc qua
mang loc 0,45 um.

Tién hanh sic ky 6 lan cung dung dich
mau chudn, ghi lai SKD.

Yéu Céu: RSDO/Dth(‘)'i gian  lwu 2,0%,
RSD%dien tich < 2,0%, Rf £ 1,5, Rs 2 1,5, N = 3000.

Tién hanh tiém cac mau thkr, ghi nhan két
qua sac ky dé, thdi gian lwu va dién tich pic.

Tinh két qua

Ham lwong chét phan tich X (%) trong cao
dweoec liéu dwoce tinh theo céng thirc:

<

5t a.C% Dy
X= S—cxmxﬂ—‘:xlﬂm
Trong do:
St: Dién tich pic chat phén tich
trong méu thir.
m: Khéi luong can cao duoc liéu (mg).
Sc: Dién tich pic chat phén tich

trong mau chuén.

a: Khéi lvong cén chéat chuén (mg).

H: Ham &m cao duoc liéu (%).

C%: DO tinh khiét chat chuén.

Dy, D¢c: do pha lodng cua méu thd va
méu chuén.

Tham dinh phwong phédp dinh Iwong
déng thoi matrin (A1), sophoridin (A2)
va oxymatrin (A3) trong cdc cao chiét
bang phwong phdp HPLC

Bang 4. Két quéa thdm dinh phuong phap dinh luong déng thoi
céc alkaloid trong cao toan phan

n A s A s Két qua
Chi tiéu tham dinh va yéu cau A7 A0 A3
D¢ déc hiéu
Thoi gian luu va phd uv phai giéng pic  Thoi gian luu 8.682 11.076 17726
chuan cia mau chuan, mau trang (phat) ’ ’ ’
khong xuét hién pic chuan
Tinh tuong thich hé thng RSD% gien tich 1,78 1,20 0,51
RSD% thoi gian luu < 2|0% RSD% thoi gian lvu 1 ,31 1 |59 1 :34
RSD% gien tich < 2,0% Tf 0,8 0,8 0,8
Rf<1,5 Rs 3,7 6,6
Rs=>1,5
N = 5000 N 3693 3850 3132
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Tinh tuvén tinh Hésba 6752,3 7513,5 11594
frn dyen o Hé sb b 28149 -24960 -102862
R >0,995
R 0,9991 0,9985 0,9984
D¢ dung R 5
98,0 - 102.0% D6 phuc hoi 100,24 99,55 99,72
Khoang xac dinh (ug/ml) ) ) )
Do phuc hdi 98 - 102%, RSD% < 2,0% 71,88-119,80 43,00-71,68 136,75 - 227,90
D6 chinh xac Do 1ap lai RSD% 1,72 1,59 1,55
RSD (%) < 2,0% Do CXTG RSD% 1,27 1,23 1,86
Bang 5. Két qua tham dinh phwong phép dinh long déng thoi
alkaloid trong cao giau alkaloid
n A . a Két qua
Chi tiéu tham dinh va yéu cau A7 A2 23
D¢ ddc hiéu )
Thm gLan Itj’u vaLpho UZV phazl glopg Thoi glgn lwu 8,277 10,503 16,574
pic chuan cia mau chuan, Mau trang (phat)
khong xuét hién pic chuan.
Tinh tuong thich hé théng RSD% gien tich 0,79 1,23 1,63
RSD% thoi gian lwvu < 2|0% RSDO/O thoi gian luvu 1 !01 1 :21 1 ,53
RSD% gien ticn < 2,0% Tf 0,8 0,8 0,8
Rf<1,5 Rs 3,8 7,2
Rs=21,5
N = 5000 N 3776 4423 3870
Tinh tuvén tinh Hésba 6752,3 7513,5 11594
4 Hé sbé b 28149 -24960 -102862
R >0,995
R 0,9991 0,9985 0,9984
D¢ dung N X
98.0 - 102.0% D6 phuc hoi 100,27 99,02 99,63
Khoang xac dinh (ug/ml) ) R B
Do phuc hdi 98 - 102%, RSD% < 2,0% 71,88-119,80  43,00-71,68  136,75-227,90
DG chinh xac Do 1ap lai RSD% 1,2 0,78 0,78
RSD (%) <2,0% Do CXTG RSD% 1,18 1,23 1,34

Nhén xét: Phuong phap dinh luong dong
thdi matrin, sophoridin va oxymatrin trong cao
duoc liéu dat yéu cau thdm dinh trén cac chi
tiéu & ca 2 mau thtr cao toan phan va cao giau
flavonoid theo ICH.

Tién hanh so sanh két qua dinh lvgng ham
lwong cac alkaloid trong mau cao toan phan va
cao giau alkaloid. Két qua nhw sau:

Bang 6. Két qua dinh luong alkaloid

Ham lwong (%) Cao toan phan Cao giau alkaloid
Matrin 4,788 19,745
Sophoridin 3,026 12,199
Oxymatrin 7,439 27,133
Téng 15,253 59,077

Nhén xét: Ham lwgng cac alkaloid da dwoc
lam giau lén trong cao dinh chuén alkaloid,
matrin dwoc lam gidu gap 4,12 1an, sophoridin
gép 4,03 lan va oxymatrin gip 3,65 lan.

Tbéng ham lwong cac alkaloid da dwoc lam giau
gap 3,87 lan.

Xay dwng tiéu chuan co s& cho cao
dinh chuan giau alkaloid
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Bang 7. Dé xuét céc chi tiéu va murc chét long cho céc cao dinh chuén

Chi tiéu Yéu céu ky thuat
M6 ta Thé chét I6ng, sét, mau vang nau, mui thom déc trwng
Binh tinh Dinh tinh s cdé méat clia cac alkaloid matrin, sophoridin, oxymatrin
Mat khéi lvong do lam khé  Khéng qua 20%
Dinh lwong Téng ham lwong cac alkaloid 1a matrin, sophoridin, oxymatrin khéng dwoc

thap hon 32,4%.

Tro toan phén Khéng qua 1,0%

Can khéng tan trong nwéc  Khéng qua 5,0%

Kim loai ndng As khéng qua 1 ppm

Hg khéng ‘qué 1 ppm

Cd khdng qua 1 ppm
Pb khéng qua 1 ppm

Gidi han nhiém khuén

Dat yéu cau gidi han nhiém khuan cho ché pham thudc ubng cé ngudn géc tw

nhién (dong thwc vat, khoang vat); cao thudc, con thubc dung dé san xuét
thudc udng tr dwoec liéu. (Phu luc 13.6. DBVN V)

Ban luan

D4 xay dung duoc phuong phap diéu ché
cao dinh chuan giau alkaloid tir cao toan phan
khd sdm béc. St dung cac tac nhan hiru co dé
diéu chinh pH sé an toan cho méi trwdng va cho
ngudi thwe hién, dong thdi dé dang loai bd khoi
san phdm cao thu duoc. Tuy nghién phuong
phap dwgc xay dwng & quy moé phong thi
nghiém, san phadm thu dwoc chi phuc vu cho
muc dich nghién cu thanh phan héa hoc hay
thtr hoat tinh sinh hoc,... Vi vay khi tién hanh
diéu ché véi quy mé Ién hon dé dwa vao san
xuét can xay dwng quy trinh v&i rat nhiéu cac
yéu t6 can khao sat.

Xay dwng dugc phwong phap dinh tinh, dinh
lwgng alkaloid trén cac cao chiét thu dwoc. C6
thé dinh tinh, dinh lwong dwoc cac thanh phan
trong cao la chi tiéu quan trong nhét gip danh
gia chét lwong ctia san pham. Phuong phap da
duwogc xay dwng sé la tai liéu tham khao hiru ich
sau nay khi tién hanh xay duwng phuwong phap
dinh lwong cac thanh phan twong tw trén cac
nén mau th® khac, phirc tap hon nhuw trong
dwoec liéu va trong san pham thudc.

Cao dinh chuan alkaloid da dwoc xay dwng
tiéu chuan co s&. Tuy chwa thé (*ng dung vao
muc dich san xuat nhung cé thé dung dé danh
gia tac dung sinh hoc ciing nhw déc tinh, phan
tich thanh phan héa hoc. Cé thé tién hanh phan
lap xac dinh cAu tric cac hoat chat, thu duoc
lwong chét tinh khiét I&n hon, rat ngan thoi gian
phan 1ap do tap chat da dwoc loai bd. Ghi nhan
két qua kiém nghiém cac chi tiéu 1am co s& gitp
danh gia san phdm cao dinh chuén duwoc diéu
ché Q quy moé I&én hon sau nay.

Két luan

DPa xay dwng dwoc phuwong phap chiét cao
toan phan st dung ethanol 70 % lam dung moi
chiét tr mdi 2 kg dwoc liéu thu duoc 553,8 g va
542,2 g cao toan phan. Tt 280 g va 270 g cao

toan phan theo quy trinh xay dwng thu duoc
50,9 g va 44,2 g cao dinh chuan alkaloid v&i d6
am lan luot & 13,41 % va 15,58 %. Ham lwong
alkaloid trong cao dinh chuan gép 3,87 Ian so
v&i cao toan phan.

D3 xay dwng va thdm dinh phwong phép dinh
tinh, dinh lwong ba hoat chét chinh: matrin,
sophoridin, oxymatrin trong cao toan phan va
cao giau alkaloid béng phwong phap HPLC dat
theo ICH vé cac chi tiéu tuyén tinh, do 13p, do
chinh xac trung gian, do dac hiéu, dé dung.

Pa xay dung tiéu chuan co s& cho cao dinh
chuan giau alkaloid v&i cac chi tiéu dinh tinh,
dinh lwgng, mat khéi lwgng do lam khd, tro toan
phan, cén khéng tan trong nwéc, kim loai nang,
gi&i han nhiém khuan.
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