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1. Gigi thigu luan an:
a. Ly do va tinh can thiét caa nghién ciru

Kho sam bac (Sophora flavescens Ait.) dwoc sir dung tir 1au
trong y hoc ¢6 truyén phuong dong nhu Trung Qudc, Nhat Ban va da
duogc di thuc vé Viét Nam tir nhitng nim 90 cua thé ky XX. Kho sam
bac chira nhiéu bénh nhu chdng loan nhip, cac ching viém, xuat huyét
tiéu ho4, ly va ky sinh trang. M6t s ché pham chira duoc liéu nay dugc
san xuat tai Viét Nam nhu Ninh tam viong dugc ding hd tro trong
bénh ly nhip tim nhanh, Né virong hd tro trong diéu tri viém nhiém phu
khoa ¢ nir gidi.

Chuyén luan vé& Sophora flavescens da dugc dé cap trong céc
an ban cua duoc dién Trung Quéc, dugc dién Nhat Ban va duoc dién
Hong Kong 2017 véi chi tidu dinh tinh va dinh luong dugc liéu dya
vao 3 alkaloid chinh 1a matrin, oxymantrin va sophoridin. B&n canh
thanh phan alkaloid, flavonoid ciing 1a mét trong nhitng nhém hop chét
chinh véi nhiéu tac dung dugc 1y quy da dugc ching minh trong Khé
sdm bac. Tuy nhién, flavonoid van chua cé trong chi tidu dénh gia chét
lwong cua dugc liéu Khd sdm béc, véi ham luong cao va duoc tinh cua
flavonoid, cac nha khoa hoc d& nghi dua nhom hoat chat nay tré thanh
mét trong nhiing tiéu chi kiém soat chat lugng cua duoc liéu nay. Bén
canh d6, mot sb hop chit nhu kurarinon va sophoraflavanon G nam
trong nhom nay cé doc tinh khi dung liéu cao. Vi vay, viéc tiéu chuan
hoa dugc ligu, cao chiét alkaloid, cao chiét flavonoid s& gitp chuyén
biét hda tac dung, giam nguy co giy doc cho ngudi dung.

Hién nay, Duoc dién Viét Nam V van chua c6 chuyén luan
riéng vé duoc lidu Khé sam béc, dong thoi sé lwong nghién cau vé
duoc liéu nay tai Viét Nam con it gdy kho khan trong viéc danh gia
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chat lwong dugc liéu va ché pham chira duoc liéu nay trong nuéc va
ngoai nhap.

b. Muc tiéu nghién cau

Nghién ctru dugc thuc hién véi nhitng muc tiéu sau:

Xay dung quy trinh chiét xuat, phan lap va tinh ché cac alkaloid,
flavonoid tir Khd sam bic.

Thiét 1ap chat d6i chiéu cac chat phan 1ap tir Kho sam béc

Xay dung quy trinh dinh tinh, dinh lwong alkaloid, flavonoid trong Kho
sam béc, cac cao chiét tir Khd sam bac.

Nghién ciu thir tac dung sinh hoc ciia cac cao chiét va cac chat phan
lap dugc tir Khd sam bic.

Tiéu chuan hoa cao chiét va duoc liéu Khd sam bic.

c. P6i twgng va phuong phap nghién ciru

Poi twgng nghién ciu:

R& Kho sam béc, cac cao chiét tir r& Kho sdm bic va thanh phan
alkaloid, flavonoid trong r& Khd sam

Phuwong phap nghién ctiru

- Khao sat phuong phap chiét xuat — ngam kiét, c6 thu hoi dung moi dé
chiét cao toan phan. Chiét phan bé long - long dé dua ra quy trinh chiét
cao alkaloid va flavonoid.

- Sir dung két hop cac phuong phéap két tinh phan doan, sic ky cot ¢6
dién, sic ky diéu ché dé phan lap tinh ché alkaloid va flavonoid tir céc
alkaloid va cao flavonoid

- Sir dung cac phuong phap pho nghiém hién dai nhu hong ngoai, khoi
phd va cong huong tir hat nhan dé xac dinh céu tric ciing nhu do tinh
khiét cua céc 4 alkaloid va 4 flavonoid phan lap dwgc. Tur do thiét lap



chat di chiéu cho 3 alkaloid va 3 flavonoid theo 1SO 13528 tai tdi
thiéu 2 phong thi nghiém dat 1S017025

- Xay dung phuong phap sic ky long hiéu ning cao dau do UV, PDA
dé dinh tinh, dinh lugng alkaloid, flavonoid phan Iap dugc va dinh tinh
dinh Iuong thanh phan nay trong duoc liéu, cao chiét Kho sam bac.
Ung dung quy trinh phan tich dé danh gia dong thai tich liiy cua Kho
sam bic trong tai Dik Nong theo thoi gian tir d6 dé xuat thoi diém thu
héi

- Tiéu chuan hoéa cao toan phan Khd sam bic, cao alkaloid, cao
flavonoid dua trén két qua danh gia trén cac 16 san xuat thuc té va liu
doc tinh.

- Panh gia tac dung chéng oxy hda, hoat tinh doc té bao va wc ché
enzym acetylcholinesterase trén in-vitro cua cao toan phan, cao
alkaloid, cao flavonoid va cac chat phan lap duoc.

d. Nhitng déng gép méi cia nghién ciru vé mat ly luan va thuc tién

1. Luan an da phan lap va xac dinh cau trdc héa hoc cua 8 hoat chat
tir r& khé sam: 04 alkaloid gébm matrin, oxymatrin, sophoridin va
oxysophocarpin. 04 flavonoid la kurarinon, (2S)-2’-methoxykurarinon,
sophoraflavanon G va isoxanthohumol.

2. Luan an thiét lap duoc 03 alkaloid (matrin, oxymatrin va
sophoridin)  va 03 flavonoid  (kurarinon, isoxanthohumol,
sophoraflavanon G) dat yéu cau CDC hoa hoc thir cap.

3. Luan 4an da xdy dung va thim dinh 2 nhom phuong phép theo
ICH gom: quy trinh dinh tinh, dinh luong ddng thoi 03 alkaloid trong
cao toan phan, cao alkaloid va duogc liéu khé sam bic biang HPLC-
PDA, quy trinh dinh tinh, dinh luong dong thoi 03 flavonoid trong cao
toan phan, cao flavonoid va duoc liéu khd sam bic bang HPLC-PDA.



D3 ung dung céc quy trinh trén dé tng dung theo ddi tich liy hoat chét
trén 6 16 duoc liéu ¢ céc thoi diém 1,5 thang, 3,5 thang, 6 thang, 12
thang va 24 thang. Dong thoi da ung dung quy trinh phén tich dé hoan
chinh 2 quy trinh chiét xuat cao alkaloid va cao flavonoid

4. Luan 4n da tién hanh danh gia hoat tinh chéng oxy hoa bang
phuong phap DPPH va MDA hoat tinh doc té bao ung thu va in vitro
trén té bao ung thu v nguoi MBA-MB-231; hoat tinh wc ché enzyme
acetycholinesterase thu dugc 1 s6 két qua kha quan nhu cao toan phan
tc ché 69,22% hoat tinh cua enzym cetycholinesterase;
isoxanthohumol, kurarinon va sophoraflavanone G thé hién hoat tinh
doc té bao ung thu v in vitro trén dong té bao ung thu va ngudi MDA-
MB-231 sau 72 gid xir ly; cao flavonoid thé hién hoat tinh chong oxy
hoa in vitro khi khao st bang phuong phap MDA véi ECso 1a 720,57 +
8,71 pg/ml; cao toan phan, cao flavonoid va Sophoraflavanon G thé
hién hoat tinh chéng oxy hda in vitro khao sat bang phwong phap
DPPH véi gié tri ECso lan luot 1a 254,48 + 6,43 pg/ml; 139,57 + 6,47
pg/ml va 691,58 + 20,83 g/ml.

5. Luan an da d& xuit dua chuyén luan Kho sam bic vao Duoc dién

Viét Nam VI bao gdm phan mé ta, dinh tinh (vi hoc, sic ky), do tinh
khiét (d6 am, tap chit, tro), ham luong chat chiét (nuéc, ethanol) va
dinh luong. Luan &n @& xuit kiém soét tong ham lwong kurarinon va
sophora flavanone G dé han ché nguy co doc gan & ngudi sir dung.
Pong thoi luan an ciing dé xuat tiéu chuan chét luong cho cac cao toan
phan, cao alkaloid, cao flavonoid Khé sam bic.
e. B6 cuc caia luan an: Luan an gdm 166 trang: Mé dau 2 trang, tong
quan tai liéu 45 trang, nguyén vat liéu va phuong phap nghién cuau 28
trang, két qua nghién ctu 66 trang, ban luan 22 trang, két luan va kién
nghi 3 trang



2. Téng quan tai ligu
a. Khg sam bdic

Kho sam bic (Sophora flavescens Aiton) c6 ngudn gbc tir
Trung qudc, duoc nhap vao Viét Nam vao khoang dau nhitng nim
1970. B6 phan thuong ding 1a R& ci. Tinh dén nay, hon 200 hop chat
da duoc phan lap va xac dinh cau tric tir loai S. flavescens. Alkaloid va
flavonoid dwoc coi 1a cac thanh phan hop chit chinh, bén canh céc
nhom hop chat khac nhu: triterpenoid, lignan, phenyl propanoid,
coumarin, acid phenolic, ... Flavonoid trong S. flavescent hién dién cua
da dang céc phan nhém: flavanon, flavanonol, flavonol, chalcon,
isoflavonoid, biflavonoid véi nhiéu tac dung quy nhu: giam dau —
khéng viém, khang vi sinh vat, chdng khéi u, diéu hoa duong huyét,
huyét ap... Cac alkaloid bao gom cha yéu 4 phan nhém: kiéu matrin,
kiéu cytisin, kiéu anagyrin va kiéu sophocarpin. Diéu dang chd y 1a cac
alkaloid dic biét alkaloid c6 céu tric Kiéu matrin di dugc xac dinh la
thanh phan cé nhiéu tac dung dugc 1y nhu chdng ung thu, khang viém
gan B, viém gan C hay chita cac bénh vé tim.

Tuy nhién, nim 2008, vién nang Zhixue c6 chtra cao chiét
ethanol cua ré ciy Sophora flavescens di dugc Cuc Quéan ly Duoc va
Thuc pham Trung Quéc thu hdi vi phan tng c6 hai gay doc té bao gan
nghiém trong, ghi nhan trén 7 ca dwgc bdo céo trén tap chi
Hepatogastroenterology nim 2010. Co ché gy doc duoc xac dinh 1a do
hai thanh phan prenyl flavonoid: kurarinon va sophoraflavanon G d tc
ché qué trinh oxy hoa céc acid béo, tic ché con duong PPAR- a, cudi
cung 1a tich tu lipid trong gan va ton thwong gan. Vi vay trong khuon
khd luan 4an da dé nghi kiém soat 2 hop chat kurarinon va



sophoraflavanone G & mot ham lugng cho phép trong ché pham nham
han ché doc tinh trén gan khi st dung.

b. Chudn héa dwec ligu va yéu cau chat lweng Khé sam bdc theo cac
Duwoc dién hién hanh

Duoc lieu Khd sdm bic dugc tiéu chuin hoa va dua vao duoc dién
Nhat Ban (JP 18), duoc dién Trung qudc (CP 2020) va duoc dién Hong
Kong véi tén Kushen va bo phan dung 1 ré phoi kho.

Trong dugc dién Nhat ban kiém soat chi tiéu: mé ta, dinh tinh bang
phan ng héa hoc, thir d6 tinh khiét (kim loai nang, arsenic, tap), tro
toan phan, tro khong tan trong acid ma chwa kiém soat dugc ham luong
c4c hoat chat chinh. Trong khi do, dugc dién Trung qudc cé quy dinh
cu thé hon nhu bd sung dinh tinh nhom alkaloid, dinh tinh bang sac ky
I6p mong, ham luong chét chiét trong nuéc va dinh lugng (matrin va
oxymatrin) bang phuwong phap sic ky long.

Chuyén luan Sophora flavescens trong HKCMMS bé sung thém céc
chi tiéu chat luong nhu dinh tinh vi hoc bang vi phau; dinh tinh matrin,
oxymatrin, sophoridin bang sic ky long va sic ky 16p méng. Chi tiéu
an toan ciing bd sung kiém soat: du lwong thudc trir sdu; Mycotoxin; du
luong sulfur dioxid. Ngoai chat chiét dugc trong nudc cling bd sung
thém chat chiét trong ethanol dong thoi dinh luong st dung tong
alkaloid trén 3 chat ddi chiéu la matrin, oxymatrin, sophoridin tinh trén
duoc liéu kho.

C. Gidi thiéu vé cao dwoc liéu

Hién nay Duogc dién Viét Nam va cac Duoc dién tham chiéu hién hanh
(dugc dién My - USP; dugc dién Anh — BP; duoc dién Chau Au — EP;
duoc dién Nhat — JP) va dugc dién Trung Quéc — CP déu co chuyén
luan chung vé cao dugc liéu, nhung chi c¢6 EP va BP c6 phan biét cao
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chuén hoa va cao dinh chuin. Cao chuén héa (Standardized extracts)
la cao dugc diéu chinh theo ham luwgng xac dinh cia mot hodc nhidu
thanh phan c6 hoat tinh diéu tri da biét. C6 thé st dung cac ta dugc tro
dé diéu chinh néng d6 dugc chit mong mudbn hoic tron cac 16 cao chiét
v6i nhau. Cao dinh chuin (Quantified extracts) |3 cao dugc diéu
chinh theo mdt hodc nhidu chit danh diu c6 hoat tinh (active markers).
Ham luong cta chat nay dugc kiém soat trong mot pham vi giéi han
xéac dinh. Su diéu chinh duogc thuc hién b?mg céch tron céc 16 cao chiét
v6i nhau. Cdc logi cao khdc (cao nguyén li¢u) 1a cao khong dugc didu
chinh theo ham luong cu thé cua cic thanh phan. DPé kiém soat chat
luong cao, c6 thé sir dung mot hay nhidu thanh phan nhu chét danh diu
phan tich (analytical markers). Cac chuyén luan riéng cho cac loai cao
nay thuong dua ra mic ham lugng téi thiéu cho cac chat danh dau.
Khong duogc phép sir dung ta dugce tro dé diéu chinh ham luong cua cac
thanh phan dugc kiém soat. Haim luong cta thanh phan can kiém soat
trong cac loai cao nay phai khong dwoc thip hon gia tri téi thiéu dugc
dua ra trong phan dinh nghia cuia timg chuyén luan riéng.

3. Pbi twong va phwong phap nghién ciu

a. Poi twgng nghién ciu

Ré& Khé sam béc (Sophora flavescens Ait.): duoc cung cip bai cong ty
BV Pharma, dia chi trong tai xa Bik Ha, huyén Dik Glong, ik Nong
vao thang 09 nam 2016 va thang 02/2017 — 02/2019. Céc cao chiét va
thanh phan alkaloid, flavonoid tir ré Khd sam bac.

b. Phwong phap nghién ciru

i. Xay dung quy trinh chiét xuat, phan lgp va tinh ché céc alkaloid,
flavonoid tir Khé sam bic

- Xac dinh tinh diing va danh gia chét luong chat luong ré Khé sam béc
dau bang nhan dang, vi phau, soi bot, dinh tinh, dinh lugng theo chuyén
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luan Sophora flavescens trong Duoc dién Hong Kéng; dinh danh gen
st dung chiét tach bang bo KIT Gene JET Plant Genomic DNA
Purification Mini Kit, sau d6 giai trinh tu bang phwong phap Sanger
trén may 3130XL ciia AIB va so sanh trén DNA bang cach tra ctu trén
NCBI

- Khao sat diéu kién chiét cao toan phan véi tac nhan lam am 1a acid
acetic 1% va HCI 1% vai dung méi chiét methanol, ethanol 96% va
nuéc. Khao sat yéu td loai acid va sé 1an chiét phan bé voi ethyl acetat
cho cao flavonoid. Tir dich nuéc con lai khao sat yéu t6 loai kiém va s6
lan Iac phan bé vai chloroform cho cao alkaloid.

- Tir cao flavonoid tach thanh cac phan doan bang sic ky cot chan
khong, cac phan doan flavonoid s& duoc sic ky diéu ché dé thu dugc
cac flavonoid c6 d6 tinh khiét cao. Cao alkaloid duoc tién hanh két tinh
phan doan vaéi chloroform - ether ethylic (1:7) thu dugc cao alkaloid
két tinh. Tién hanh két tinh lai 2 1an nita vé6i két tinh thu dugc. Phan
doan két tinh va khdng két tinh s& duogc sic ky diéu ché véi diéu kién
sic ky dé thu dugc céc alkaloid voi d6 tinh khiét cao. Céc chat sau
phan lap duoc tién hanh danh gia do tinh khiét trén sic ky 16p mong va
sic ky long, sau d6 cac chat dugc xac dinh cdu trac dua trén cac
phuong phap phd nghiém (UV, IR, MS, NMR,..)

ii. Thiét ldp chat doi chiéu

- Tién hanh lya chon marker dua trén cac bang tiéu chi cu thé, sau d6
danh gia do tinh khiét va xay dung tiéu chuan chat luong chéat doi
chiéu. Tién hanh déng lo, danh gia dong nhit 18, so sanh lién phong,
xéc dinh gi4 tri 4n dinh va do khong dam bao do theo theo ISO 13528
tai toi thiéu 2 phong thi nghiém dat 1S017025.

iii. Xay dung quy trinh dinh tinh, dinh luong alkaloid, flavonoid trong
ré Khé sam, cac cao chiét tir ré Khé sam
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- Xay dyng va thim dinh qui trinh dinh tinh, dinh luong flavonoid,
alkaloid theo ICH trén cac nén mau: ré Kho sam bac, cao toan phan,
cao flavonoid va cao alkaloid, tién hanh xay dung phuong phap dinh
tinh, dinh luong bang phuong phap sic ky I6p mong va sic ky long
hiéu ning cao dau do PDA. Ung dung danh gia sy thay d6i ciia nhom
alkaloid va flavonoid trén 6 16 dugc liéu trong tai Dak Nong ¢ céac thoi
diém 1,5; 3,5; 6; 12; 24 thang. Ung dung dé hoan thién quy trinh chiét
xudt cao toan phan, cao alkaloid, cao flavonoid trén quy mé 16n

iv. Pdnh gid tic dung sinh hoc ciia cao toan phan, cao alkaloid, cao
flavonoid va cdc chdt phén ldp

- Khao sét hoat tinh chéng oxy héa bang phuong phap DPPH va MDA
trén mau thir cao toan phan, cao alkaloid, cao flavonoid va cac chat
phan lap duoc so sanh vai chuan 1a quercetin va xac dinh EC50

- Khao sét hoat tinh doc té bao ung thu va in vitro tinh trén ty 18 té bao
sbng dya vao hoat tinh cia enzym succinat dehydrogenase véi ching
duong doxorubicin

- Khao sét trc ché enzym acetylcholinesterase dia trén co ché co chit
acetylthiocholin iodid bi thay phan nho x0c tdc cua enzym
acetylcholinesterase tao thiocholin. San pham thiocholin phan ung voi
thudc thir acid 5-5°-dithiobis-2-nitrobenzoic tao thanh hop chét acid 5-
thio-2-nitro benzoic c6 mau vang. Luong hop chat mau dugc tao thanh
nay ty Ié thuan vai hoat @6 cua enzym acetylcholinesterase

V. Tiéu chudn héa dwoc liéu va cao chiét

- P& xuét tiéu chuan chét luong cho chuyén luan Khé sam bic vai cac
chi tiéu chung theo cac Dugc dién hién hanh. Muc chit lwong dua trén
cac duge dién hién hanh va thyc té danh gia mau thi

- Pé xuit tiéu chuan chit lugng cho cao alkaloid, cao flavonoid gom
mo ta, dinh tinh, dinh luong, tro toan phan, kim loai ning, gidi han
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nhiém khuan. Miac chat luong dya trén cac duoc dién hién hanh quy
do6i vé ti 1é chiét xuat, lidu doc tinh dugc cdng bd va thyc té danh gia
mau thir.

4. Két qua o ,

i. Xay dung quy trinh chiet xuat, phan Igp va tinh che céc alkaloid,
flavonoid tir Kho sam bac

- V& cam quan, Vi hoc (vi phau va soi bat) Kho sam bac c6 nhiing dac
diém nhu mé ta cua Duogc dién Hong Kéng. Két qua dinh danh loai cho
thdy duoc liéu nghién ciru ding 1a Kho sam bac (Sophora flavescens
Ait.) v6i muc do tuong dong la 99,0 % so véi ngan hang dir lidu
(NCBI). Trén séc ky 16p mong véi hé dung mdi: ammoniac (dd) - nudc
— ethanol - ethyl acetat (1.5:1:3.5:15, tt/tt), sic ky do duogc lidu cho ba
vét c6 mau sic va Ry tuong duong véi vét ciia chuan matrin, oxymatrin,
sophoridin. Trén sic ky long, mau dugc liéu ciing ciing dinh tinh dung
cac chat matrin, oxymatrin, sophoridin va ham luong tong alkaloid 1a
2,9 % dat yéu cau dé nghién ctu

- Tir 4,05 kg duoc liéu bang phuong phap ngam kiét vai ethanol 96 %
trong 30 gid vai tAc nhan 1am 4m 1a acid acetic 1% thu dwoc 66 lit dich
chiét toan phan, ¢6 thu hdi dung méi thu dugc 1097,0 g cao toan phan.

- Tir 1097,0 g cao toan phan, tién hanh phén tan trong nudc, diéu chinh
pH 2 véi acid acetic, tién hanh chiét phan bd véi ethyl acetat 3 lan thu
duoc dich, ¢6 thu hdi dung moi thu dugc 207,0 g cao flavonoid. T
dich nudc con lai, tién hanh kiém hoa bang ammoniac vé pH 10, tién
hanh chiét phan bd véi cloroform 3 lan thu dwogc dich, ¢6 thu hdi dung
moi thu duoc 42,3 cao alkaloid.

- Tir 20,05 g cao flavonoid da diéu ché tién hanh sic ky cot chan khéng
vai dung moi rua giai n-hexan — ethyl acetat (10:0 - 6:4), thu duoc 15
phan doan, tir phan doan XII, theo didu kién sic ky diéu ché sir dung
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cot gemini C18 (250 x 21,2 mm; 10 um) va pha dong acetonitril - nuéc
(gradient) thu dugc 4 chat SF3 — SF6.

- Tir 42,3 g cao alkaloid da diéu ché tién hanh két tinh phan doan, thu
dugc phan doan két tinh va khong két tinh. Tir phan doan két tinh, tién
hanh sic ky diéu ché véi cot Gemini C18 (250 x 21,2 mm; 5 um), pha
dong methanol — acid trifloroacetic 0,015 % (6:94) thu dwoc hai chat la
Al va A2. Tir phan doan khong két tinh, tién hanh sic ky diéu ché voéi
diéu kién cot twong ty nhung voi hé pha dong methanol — acid
trifloroacetic 0,015 % (gradient) thu duoc hai chat 1a A3 va A4.

- Céc chat sau khi phan lap dugc xac dinh d6 tinh khiét trén 3 hé sic ky
I6p mong va trén sic ky long déu cho két qua 1 vét, vi vay cac SF3,
SF4, SF5, SF6 va Al, A2, A3, A4 du tinh khiét dé tién hanh xac dinh
cAu trac. Cau tric c4c chat duoc xac dinh 1a

-B6t mau tring nga

-Phé hép thu IR cho cac dinh (v, cm™):
3161,1; 1647,5; 1089,6

-Phé khéi ESIO-MS, m/z; 354,1467

-Phé 'H-NMR: 5,32 (1H: dd; J=2,8Hz;
12,4Hz; H-2); 2,57 (1H; dd; J=3,2Hz;
Isoxanthohumol (SF3) 16,4Hz; H-3a); 2,94 (1H; dd; J=12,4Hz;
- Phd BC-NMR: 77,8 (C-2); 44,6 (C-3): 16,4Hz; H-3b); 6,14 (1H; s; H-6); 7,29
188,2 (C-4); 1615 (C-5); 92,7 (C-6); 159,6 (2% &; I=8:4Hz; H-2%67); 6,77 (2H; d;
(C-7); 107,4 (C-8); 161,3 (C-9); 104,5 (C- ~ 9-84Hz H-3.57); 3,11 (QH; d;
10);129,9 (C-17); 127,8 (C-27,6"); 115,0 (C-  3=7.0Hz; H-17): 5,09 (1H: & J=1.2Hz;
3°,5"); 157,3 (C-4"); 21,5 (C-17); 122,9 (C-  I77:2H2); 1,59 (3H; s H-47); 1,54 (3H;
27); 129,6 (C-3"); 17,5 (C-47); 25,5 (C-57); S H57): 3,70 3H; s; OMe)
55,3 (OMe)
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Sophoraflavanone G (SF4)

- Phdé BC-NMR: 73,9 (C-2); 41,5 (C-3);
197,1 (C-4); 161,1 (C-5); 95,2 (C-6); 164,8
(C-7); 106,4 (C-8); 160,7 (C-9); 101,6 (C-
10); 115,8 (C-17); 155,4 (C-2°); 102,3 (C-3°);
158,3 (C-4"); 106,3 (C-5); 127,6 (C-6"); 26,5
(C-17); 46,3 (C-27); 30,7 (C-37); 123,3 (C-
47); 130,6 (C-57); 25,4 (C-67); 17,5 (C-77);

147,8 (C-8”); 110,7 (C-9”); 18,6 (C-10”).

Kurarinon (SF5)

-Phd 13C-NMR: 74,0 (C-2); 44,8 (C-3); 189,4
(C-4); 160,1 (C-5); 55,7 (OMe); 92,9 (C-6);
162,5 (C-7); 107,4 (C-8); 162,9 (C-9); 104,8
(C-10); 116,8 (C-1°); 155,7 (C-2°); 102,8 (C-
3); 158,6 (C-4"); 106,7 (C-5"); 127,7 (C-6);
27,3 (C-17); 46,8 (C-27); 31,2 (C-37); 123.9
(C-47); 131,1 (C-57); 26,0 (C-6); 18,0 (C-

77); 148,4 (C-87); 111,2 (C-9”); 19,1 (C-
10”).

-Bot mau tring nga

-Phé hap thu IR cho cac dinh (v, cm™):
3161,1; 1647,5; 1089,6

-Phé khéi ESIO-MS, m/z; 354,1467

-Phd H-NMR: 5,45 (1H, dd, J=13,2;
28Hz; H-2); 308 (1H, dd,
J=17,2Hz;13,2Hz; H-3a); 2,61 (1H, dd,
J=17,2Hz;2,8Hz; H-3b); 5,94 (1H, s; H-
6); 6,35 (1H, d, J=2,2Hz; H-3"); 6,26
(1H, dd, J=2,2Hz, 8,4Hz; H-5); 7,22
(1H, d, J=8,4Hz; H-6"); 2,46 (2H, m; H-
1”); 2,40 (1H, m, H-2"); 1,89 (2H, m,
H-3"); 4,90 (1H, m, H-4"); 1,53 (3H, s,
H-6"); 1,43 (3H, s, H-7"); 4,49 (1H, br,
H-97a); 4,56 (1H, br, H-97b); 1,57 (3H,
s, H-107)

-Bot maw tring nga

-Phé hap thu IR cho cac dinh (v, cm):
3161,1; 1647,5; 1089,6

-Phé khéi ESIO-MS, m/z; 354,1467

-Phé 'H-NMR: 538 (1H, dd, J=13,2
Hz; 2,8 Hz; H-2); 2,78 (1H, dd,
J=13,2Hz; 13,2Hz; H-3a); 2,44 (1H, dd,
J=2,8 Hz; 13,6 Hz; H-3b); 3,74 (3H, s, -
OMe); 6,13 (1H, s, H-6); 6,27 (1H, d,
J=2 Hz, H-3%); 6,34 (1H, dd, J=1,6 Hz;
8,4 Hz; H-5%); 7,21 (1H, d, J=8,4 Hz;
H-6"); 2,48 (2H, m, H-17), 2,41 (1H, m,
H-2"); 1,91 (2H, m, H-3"); 4,96 (1H, t,
J=6,8 Hz; H-4"); 1,53 (3H, s, H-6);
1,45 (3H, s, H-7); 4,57 (1H, s, H-9a),
4,53 (1H, s, H-97b); 1,57 (3H, s; H-
10”).
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(2S)-2’-methoxykurarinon (SF6)

-Phé 3C-NMR: 73,6 (C-2); 44,6 (C-3); 189,2
(C-4); 160,1 (C-5); 55,9 (5-OMe); 93,1 (C-
6); 1609 (C-7); 107,3 (C-8); 162,8 (C-9);
104,7 (C-10); 118,0 (C-1°); 157,7 (C-2°);
55,7 (2’-OMe); 99,3 (C-3°); 159,3 (C-4°);
107,3 (C-5°); 127,8 (C-6"); 26,0 (C-17); 46,7
(C-27); 31,2 (C-37); 123,9 (C-47); 131,0 (C-
57); 26,0 (C-6); 18,0 (C-77); 148,4 (C-87);
111,2 (C-9); 19,0 (C-10”).

Oxysophocarpin (Al)

-Phé 3C-NMR: 69,0 (C-2); 17,2 (C-3); 26,2
(C-4); 33,6 (C-5); 67,1 (C-6); 40,7 (C-7);
24,9 (C-8); 17,2 (C-9); 69,3 (C-10); 51,6 (C-
11); 28,9 (C-12); 137,1 (C-13); 125,0 (C-14);
166,4 (C-15); 42,6 (C-17).

-Bot mau tring nga

-Phé hap thu IR cho cac dinh (v, cm™):
3161,1; 1647,5; 1089,6

-Phé khéi ESIO-MS, m/z; 354,1467

-Phé 'H-NMR: 5,44 (1H, d, J=11,2 Hz,
H-2); 3,19 (1H, br s, H-3a); 2,84 (1H,
dd, J=16,4 Hz; 3,2 Hz; H-3b); 3,71 (3H,
s, -5-OMe); 6,13 (1H, s, H-6); 3,74 (3H,
s, 2’-OMe); 6,45 (1H, s, H-3"); 6,41
(1H, d, J=8,4 Hz, H-5%); 7,30 (1H, d,
J=8 Hz, H-5°); 2,46 (2H, m, H-17); 2,42
(IH, m, H-2"); 1,94 (2H, sext, J=38,8
Hz, H-3”); 4,88 (1H, br t, J=6,4 Hz, H-
4”); 1,54 (3H, s, H-67); 1,44 (3H, s, H-
77), 4,57 (1H, s, H-9”a); 4,49 (1H, s, H-
9”b); 1,59 (3H, s, H-10")

-Bot mau tring nga

-Phé hép thu IR cho cac dinh (v, cm):
3161,1; 1647,5; 1089,6

-Phé khéi ESIO-MS, m/z; 354,1467

-Phé 'H-NMR: 3,17 (1H, m, H-2a);
3,06 (1H, m, H-2b); 2,63 (1H, m, H-3);
1,93 (1H, m, H-5); 3,06 (1H, m, H-6);
2,63 (1H, m, H-9); 3,17 (1H, m, H-10a);
3,06 (1H, m, H-10b); 5,07 (1H, m, H-
11); 2,70 (1H, m, H-12a); 1,93 (1H, m,
H-12b); 6,44 (1H, m, H-13); 5,90 (1H,
d, 8 Hz, H-14); 4,06 (1H, dd, 6 Hz, 12,5
Hz; H-17); 1,53 — 1,73 (5H, m)
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Bo6t mau tring nga

-Phé hap thu IR cho cac dinh (v, cm™):
3161,1; 1647,5; 1089,6
-Phé khéi ESIO-MS, m/z: 354,1467
-Phd H-NMR: 3,17 (2H, m, H-2); 2,62
(1H, m; H-3); 3,06 (1H, m, H-6); 2,05
Oxymatrin (A2) (1H, m, H-8); 2,67 (1H, m, H-9); 3,08
_Phé 13C-NMR: 69,6 (C-2); 17,3 (C-3); 26,2  (tH: m, H-10); 222 (1H, m, H-12a);
. i ) ) 1,23 (1H, m, H-12b); 2,26 (1H, m, H-
(C-4); 34,6 (C-5); 67,3 (C-6); 42,8 (C-7); 14a); 2,45 (1H, m, H-14b); 4,40 (1H
24,8 (C-8); 17,3 (C-9); 69,2 (C-10);53.0 (C- 4455 Hz: 12 Hz, H-17); 4,15 (1M, t
11); 28,6 (C-12); 18,7 (C-13); 33,0 (C-14); 12,5 HZ); 1,54 - 1,88 (9H, m)'
170,2 (C-15); 41,8 (C-17).

-Bot maw tring nga

-Phé hép thu IR cho cac dinh (v, cm™):

3161,1; 16475; 1089,6

-Phé khéi ESIO-MS, m/z: 354,1467

-Phd H-NMR: 2,83 (2H, m, H-10);

. 3,83 (1H, m, H-11); 4,30 (1H, dd, H-
Matrin (A3) 17a); 3,07 (1H, t, H-17b); 3,38 — 1,97

-Phd BC-NMR: 58,4 (C-2); 22,2 (C-3); 28,1 (7H, m); 1,95 -1,40 (14H, m)

(C-4); 36,9 (C-5); 65,1 (C-6); 42,9 (C-7);

27,3 (C-8); 21,7 (C-9); 58,3 (C-10); 54,8 (C-

11); 28,8 (C-12); 19,6 (C-13); 33,4 (C-14);

172,1 (C-15); 44,6 (C-17).

Bot mau tring nga

-Phé hép thu IR cho cac dinh (v, cm):
3161,1; 1647,5; 1089,6

-Phé khéi ESIO-MS, m/z: 354,1467
-Phé H-NMR: 2,08 (2H, m, H-2a);
2,79 (2H, m, H-2b); 1,96 (2H, m, H-3);
1,87 (2H, m, H-4); 1,96 (2H, m, H-5);
2,27 (2H, m, H-6); 2,08 (2H, m, H-10a);

Sophoridin (A4)
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-Phé BBC-NMR: 57,5 (C-2); 23,6 (C-3); 28,7 2,79 (2H, m, H-10b); 3,42 — 3,23 (3H,
(C-4); 315 (C-5); 63,6 (C-6); 41,7 (C-7); m, H-11); 1,87 (2H, m, H-12); 227
22,9 (C-8); 22,9 (C-9); 50,7 (C-10); 56,7 (C- (2H, m, H-14); 3,42 — 323 (3H, m);
11); 30,7 (C-12); 19,5 (C-13); 33,0 (C-14); 1.86-1,04(10H, m)
172,6 (C-15); 48,9 (C-17).
ii. Thiét lp chdt doi chiéu ,
- Dua trén céc tiéu chi lva chon marker, cac chat matrin, oxymatrin,
sophoridin, isoxanthohumol, kurarinon va sophoraflavanon G duoc
danh gia bang phuong phap 'H-NMR cho thay d6 tinh khiét cao déu
trén 97 %: matrin 97,54%, oxymatrin: 99,41%, sophoridin: 100,90%,
Isoxanthohumol: 99,84%, kurarinon: 99,94%, sophoraflavanon G:
99,87% du diéu kién danh gia chat ddi chiéu.
- Quy trinh dinh lugng marker bang HPLC-PDA dugc thim dinh theo
ICH tir twong thich hé théng, d6 dic hiéu, do lip, d6 chinh xac, do
dung, dap tng yéu cau cdng b tiéu chuan chat luong chat déi chiéu.
- Tién hanh dong lo, danh gia dong nhit 16, danh gia lién phong & 2
phong thi nghiém dat GLP va ISO/IEC 17025 va stir dung phan tich
thong ké Robust analysis: Algorithm A (ISO 13528 (2015) dé xac dinh
gi4 tri 4n dinh thu dugc matrin (39 lo, 97,9%), oxymatrin (48 lo,
97,4%), sophoridin (20 lo, 98,6%), Isoxanthohumol (36 lo, 99,1%),
kurarinon (27 lo, 100,1%), sophoraflavanon G (10 lo, 98,5%).
iii. Xay dung quy trinh dinh tinh, dinh luong alkaloid, flavonoid trong
ré Khé sam, cac cao chiét tir ré Kho sam
a. Qui trinh dinh tinh alkaloid bang séc ky 16p mong trén duoc liéu, cao
toan phan va cao alkaloid véi hé¢ dung méi trién khai: ammoniac 25% -
nuéc — ethanol — ethyl acetat (1,5:1:3,5:15), thudc thir phat hién
Dragendoff va quy trinh dinh tinh flavonoid bang sic ky 16p mong trén
duoc lidu, cao toan phan va cao flavonoid voi hé dung mai trién khai:
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cloroform — methanol — ammoniac 25% (50:10:3), phat hién bang UV
365 nm va thudc thir Sat (111) clorid 5%/ethanol cho do dic hiéu cao.

b. Qui trinh dinh tinh dinh lwong flavonoid trong duoc lidu va cao chiét
dat yéu cau tham dinh theo ICH sir dung hé théng Shimadzu LC-2030C
3D, dau do PDA, cot C18 (250 mm x 4,6mm x 5 pm), thé tich tiém: 10
ul, tbc do dong: 1 ml/phat, buéc séng phat hién: 290 nm, pha dong:
acetonitril(A) - nudc (B) theo ti 1€ 0-15 phuat: 40%A; 15-40 phat: 40-
60%A; 40-45 phat: 60-80%A; 45-50 phut: 80%A; 50-55 phat: 80-
40%A; 55-60 phuat: 40 %A

Két qud tham dinh phwong phdp dinh tinh va dinh lwong cdc
flavonoid trong dwgc liéu

Chi tiéu Tf;%ng Isoxanthohumol Kurarinon Sophoraélavanon

Rt (phit) 12,06 22,35 32,80
1. Tinh dac hiéu Pho UV Pat Pat Dat

Mau trang Dat Dat Dat

RSDs (%) 0,77 0,80 0,79
2. Do thich hop RSDw (%) 0,14 0,09 0,08
cua hé thong Tf 1,43 1,34 1,47

Rs 10,5 10,4
N 3484 6157 23728
. Hé so a=9E+06 a = 6E+06 a = 6E+06
3. Puong chuan tuong quan b =-16709 b =-6032.2 b =-9902.5
r r =0,9999 r =0,9999 r =0,9998
A i bo phuc

4. bo ding hoi (%) 98,67 101,04 97,45
5. Khoang xdc 1483705 19,8 4955 1994980
dinh (pg/ml)
6. Do chinh xac
6.1. Do lap lai RSD (%) 1,86 1,21 1,41
6.2. B chinh RSD (%) 157 133 1,85
Xac trung gian
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Két qud tham dinh phwong phdp dinh tinh va dinh liegng cdc flavonoid trong cao toan phin va cao flavonoid

bing HPLC-PDA

Cao toan phin

Cao flavonoid

Chi tiéu Théng s6 Isoxanthohumol Kurarinon Sophoraflavanon G Isoxanthohumol Kurarinon Sophoraflavanon G
| Tinh dic Rt (phit) 11,095 20,687 29,287 11,342 22,112 33,828
hiéu : Ph~6 uv Dat Dat Dat Dat Dat Dat
; Mau trang Pat Pat Pat Pat Pat Pat
e RSDs (%) 0,93 0,68 0,86 1,80 0,77 0,73
ﬁ&pa‘gu;h'ﬁg RSDis (%) 0,22 0,11 0,17 041 0,13 0,26
th.(')ng | Rf 1,2 1,2 1,3 1,0 12 1,0
Rs 17,8 17,4 19,9 12,0
N 31411 17819 10819 11669 17688 113628
3 Pudng | He sé tuong a = 26846 a=18125 a =21966 a=27154 a=18163 a=21539
chuén qdan r b =3060,9 b =19311 b =3094,9 b =57474 b =5827,8 b =-51,463
r =0,9999 r =0,9998 r =0,9999 r =0,9999 r =0,9999 r =0,9998
4.Pj ding gz)ph‘-‘c hoi 101,26 100,67 96,79 99,84 99,83 99,85
5.  Khoang
xac dinh 5,84 - 23,35 29,26 -117,02 10,48 - 41,92 5,84 - 23,35 29,26 - 117,02 10,48 - 41,92
(ng/ml)
6. By chinh
Xac
|6a|1 Do 1ap | psp (06) 0,84 071 0,47 0.88 188 0,69
6.2. bo
chinh  xac | RSD (%) 1,77 0,97 1,55 1,29 1,56 0,77
trung gian
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¢. Quy trinh dinh tinh dinh lugong alkaloid trong dugc liéu
va cao chiét dat yéu cau tham dinh theo ICH sir dung hé
théng HPLC Shimadzu LC-2030C 3D, dau do PDA, cot
C18 (250 mm x 4,6mm x 5 um), thé tich tiém: 5 pl, toc do
dong: 1 ml/phat, budc séng phat hién: 220 nm, pha dong:
acetonitril(A) - hon hop acid phosphoric 0,3% va
triethylamin 0,3% trong nudc (B) theo ti I¢ 0-30 phat:
2%A; 30-35 phuat: 2-60%A; 35-50 phat: 60%A; 50-53
phut: 60-2%A; 53-60 phut: 2%A

Két qua tham dinh phwong phdp dinh tinh va dinh lwong
cdc alkaloid trong dwoc ligu kho sém bic bang HPLC-
PDA

Duoc lidu
Chi tiéu Théng sb Matrin Sophoridin Oxymatrin
o Rt (phat) 5,602 6,023 7,929
rll'iéTumh dac Pho UV Pat Pat Pat
i MAu tring Dat Dat Dat
O RSDs (%) 0,79 0,97 0,86
ﬁ- Do ,th'ﬁ[‘ RSDw (%) 0,05 0,15 0,05
op cuahe Tf 115 1,26 1,08
thong
Rs 2,5 51
N 3654 4215 10521
3. Puon Hé sb a=5521 a = 226370 a=536108
ehun 9 tuong quan | b = 23943 b =21423 b=27751
4 r r =0,995 r =0,995 r =0,998
A s by  phuc
4. P$ ding hat (%) 98,12 101,64 100,85
5. Khoang xac 39,72 - 39,63 39,83
dinh (ug/ml) 278,02 277,46 278,87
6. Do chinh
Xac
6.1.D3 lap lai | RSD (%) 1,96 1,33 1,81
6.2. Do chinh | popy (g 1,47 1,58 1,73
Xac trung gian
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Két qud thim dinh phwong phdp dinh tinh va dinh lieong cdc alkaloid trong cao toin phin va cao alkaloid bang

HPLC-PDA
Cao toan phin Cao alkaloid
Chi tiéu Théng so Matrin Sophoridin Oxymatrin Matrin Sophoridin Oxymatrin
, . Rt (phut) 8,682 11,076 17,726 8,277 10,503 16,574
;iéﬂmh dic Pho UV Pat Dat Dat Pat Dat Dat
j Mau trang Pat Pat Pat DPat Pat Pat
o RSDs (%) 1,78 1,20 0,51 0,79 1,23 1,63
ﬁ;fp)(é iglﬁ: RSDw (%) 131 1,59 1,34 1,01 121 153
th.éng ; Tf 0,8 0,8 0,8 0,8 0,8 0,8
Rs 3.7 6,6 3,8 72
N 3693 3850 3132 3776 4423 3870
3. Pudng He s6 tuong a=16752,3 a=75135 a=1159% a=6752,3 a=75135 a=1159%
chuan .quan r b =28149 b =-24960 b =-102862 b =28149 b =-24960 b =-102862
r =0,9991 r =0,9998 r =0,9984 r =0,9991 r =0,9998 r =0,9984
4. B¢ ding Do phuc hoi (%) 100,24 99,55 99,72 100,27 99,02 99,63
5. Khoang
xac dinh 71,88 -119,80 | 43,00-71,68 136,75 - 227,90 71,88 - 119,80 43,00 - 71,68 136,75 - 227,90
(ng/ml)
6. Do chinh
X&c
o1 D0 lap RSD (%) 172 1,59 155 12 0.78 0.78
6.2. Do
chinh xac RSD (%) 1,27 1,23 1,86 1,18 1,23 1,34
trung gian
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d. Céc chat co tich liiy thay d6i kha nhiéu theo thoi gian duoc

biéu thi theo biéu dd

Flavonoid

6.0

20

Alkaloid

Ham logng (%)

]
=)

—— Isoxanthohumol

Kurarinon

Sophoraflavancn G

—e— Téng Flavonoid

=

20

o 5

10 ppgng 15

Matrin
Oxymatrin
Sophoridin

—e— Téng Alkaloid

25

- Dya trén quy trinh dinh luong d3 dwoc tham dinh luan an da
khao sat véi 2 dung mdi chiét ethanol 70 % va ethanol 96 % lam
am voi acid acetic 1%:; ngam lanh trong 30 gio chiét va dién tich
pic cua cac alkaloid va flavonoid cho thdy khong c6 su khéc biét.
Luan an chon dung méi ethanol 70% dé hoan thién quy trinh chiét
XUuat cao toan phan, cao alkaloid va cao flavonoid.

H

Tir (g) Cao . Cao H alkaloid
A« Duoc > . flavonoid . . .
Lo . cao toan flavonoid . R alkaloid | tinh trén khan
lidu (kg) hin © tinh trén © %)
p g khan (%) g °
1 2,01 280 103,5 37,34 50,9 19,01
2 2,05 270 96,0 34,65 44,2 16,44
B 36,99 17,73
100
8.0 1.588
27133
e 0.992 5476

19.745

Cao giau alkaloid
Oxymatiin

Két qua dinh luong céc alkaloid trén cao
toan phan va cao alkaloid

Isoxanthohumol

Két qua dinh lwong cac flavonoid trén cao
toan phén va cao flavonoid

1.643
Cao giau flavonoid

Sophoraflavanone G
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iv. Pdnh gid tic dung sinh hoc ciia cao toan phan, cao alkaloid,
cao flavonoid va cdc chdt phan ldp

- Cao toan phan, cao flavonoid va Sophoraflavanon G thé hién
hoat tinh chéng oxy héa in vitro bang phuwong phap DPPH véi gia
tri ECso lan luot 12 254,48 + 6,43 pg/ml; 139,57 + 6,47 ug/ml va
691,58 + 20,83 pg/ml. Mau dbi chiang quercetin 1a c¢é gia tri ECso
la 8,65 + 0,36 pg/ml. Cao flavonoid thé hién hoat tinh chéng oxy
hoa in vitro bang phuong phap MDA véi ECso 12 720,57 + 8,71
ng/m, cao hon ECso ciia di ching quercetin 12 9,88 + 0,31 ug/ml

- Cao toan phan, cao alkaloid, cao flavonoid, matrin, oxymatrin,
sophoridin khdng thé hién hoat tinh doc té bao ung thu va in vitro
trén dong té bao ung thu vi ngudi MDA-MB-231 sau 72 gio xir
ly: mau isoxanthohumol, kurarinon va sophoraflavanone G thé
hién hoat tinh doc voi gi tri ICso lan luot 12 34,86 + 0,23 ug/ml;
35,40 £ 0,47 pg/ml va 28,59 + 0,14 ug/ml.

- Chi ¢6 mau cao toan phan tic ché 69,22% hoat tinh ctua enzym
AChE vai IC50 13 0,1077 (mg/ml).

V. Tiéu chudn héa duwoc liéu va cao chiét ) )
Chi tiéu va phwong phadp thir dé xuat cho duwoc liéu Kho sam bdc

Chi tiéu K¥ thuat Mikc chat lwgng

M0 ta Cam quan I6n hon 1,0 cm.

Vi hoc Soi bot, vi phau
Phai c6 vét matrin, oxymatrin,

Ré mau vang hoic vang nau, duong kinh

Séc ky 16p mong sophoridin, isoxanthohumol, kurarinon,

binh tinh sophoraflavanon G

Phai cho pic twong tng va&i pic matrin,
HPLC oxymatrin, sophoridin, isoxanthohumol,

kurarinon, sophoraflavanon G

Alkaloid: Khong it hon 1,9 % tong lugng

binh matrin, oxymatrin, sophoridin.

HPLC

luong Flavonoid:+ Isoxanthohumol: Khong it

hon 0,1 %
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+Kurarinon: khoéng qua 3,0
%.
+Sophoraflavanon G: khéng

qua 1,0 %.
Mat khoi luong do - . 0
lam kho Khong qua 11,0 %
by  tinh Tapchat Khéng qua 1,0 %
khiét Tro toan phan Khéng qua 6,0 %
;rcri(Zj khong tan trong Khong qué 1,5 %
Ham ) Chiét trong nuéc Khong it hon 24,0 %
lclf]?gtg chat Chiét trong ethanol Khong it hon 20,0 %
Pé xudt chi tiéu va mirc chat heong cho cao alkaloid
Chi tiéu Yéu cau ky thuat
Mb ta Thé chat long, sét, mau vang ndu, mui thom dic
trung.
Pinh tinh binh tinh sy c6 mat cta matrin, sophoridin,
oxymatrin
Mat khéi lwgng do . oo
lam kho Khoéng qua 20 %
Pinh lugng Tong ham lwong cac alkaloid (matrin, sophoridin,
oxymatrin) khong duoc thap hon 32,4 %.
Tro toan phan Khéng qua 1,0 %
Can  khong tan o0 0ua 5.0 %
trong nwoc
Kim loai niang As khéng qué 1 ppm Cd khong qua 1 ppm
Hg khéng qua 1 ppm Pb khéng qua 1 ppm
Giéi  han nhi€ém  Pat yéu ciu gisi han nhidm khuan cho cao thudc,
khuan cdn thude tir dugc ligu. (Phu luc 13.6. DDVN V)
Dé xuat cdc chi tiéu va mirc chat lwong cho cao flavonoid
Chi tiéu Yéu cau k¥ thuat
M6 ta Thé chét dic quanh, mau nau do.
Pinh tinh Dbinh tinh sy ¢ mat cua cac flavonoid

isoxanthohumol, kurarinone, sophoraflavanone
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G.

Mat khaoi lwgng do Khong qua 20 %

lam kho

Pinh lugng Isoxanthohumol: Khong it hon 1,0 %
Kurarinone: Khéng qua 6,0 %
Sophoraflavanon G : Khéng qua 2,0 %

Tro toan phan Khéng quéa 1,0 %

Kim loai niang As khbng qua 1 ppm Cd khéng qua 1
ppm
Hg khdéng qua 1 ppm Pb khoéng qua 1
ppm

Gigi han nhiém Dat yéu cau gioi han nhiém khuan cho cao

khuan thudc, con thuoc tir duoc liéu. (Phu luc 13.6.
DDVN V)

5. Két luan

i. Luan an da phan 1ap va xac dinh ciu tric hoa hoc cua 4 alkaloid
va 4 flavonoid tir r& khd sam. 04 alkaloid gom matrin, oxymatrin,
sophoridin va oxysophocarpin. 04 flavonoid la kurarinon, (2S)-2’-
methoxykurarinon, sophoraflavanon G va isoxanthohumol. Céac
chat nay déu c6 do tinh khiét trén 95%.

ii. D3 thiét 1ap duoc 03 alkaloid (matrin, oxymatrin va sophoridin)
va 03 flavonoid (kurarinon, isoxanthohumol, sophoraflavanon G)
dat y&u cau chat dbi chiéu hoa hoc thu cap

iii. Luan an da xay dung va tham dinh 2 nhém qui trinh theo ICH
gom: Qui trinh dinh tinh, dinh lwong dong thai 03 alkaloid trong
cao toan phan, cao alkaloid va duoc liéu bang phuong phép
HPLC-PDA. Qui trinh dinh tinh, dinh luong ddng thoi 03
flavonoid trong cao toan phan, cao flavonoid va duoc liéu bang
phuong phap HPLC-PDA. P ung dung cac quy trinh duoc tham
dinh dé @ng dung theo ddi trén 6 16 duoc liéu ¢ cac thoi gian 1,5
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thang, 3,5 thang, 6 thang, 12 thang va 24 thang. Dong thoi da tng
dung quy trinh phan tich dé hoan chinh 2 quy trinh chiét xuét cao
dinh chuén alkaloid va cao dinh chuén flavonoid

iv. Luan an thu dugc 1 s6 két qua kha quan nhu cao toan phan tc
ché 69,22% hoat tinh cua enzym AchE; isoxanthohumol,
kurarinon va sophoraflavanone G thé hién hoat tinh doc té bao ung
thu v in vitro trén dong té bao ung thu va ngudi MDA-MB-231
sau 72 gio xir ly; Cao flavonoid thé hién hoat tinh chdng oxy hoa
in vitro khi khao séat bang phuong phap MDA véi ECso 1a 720,57
+ 8,71 pg/ml; Cao toan phan, cao flavonoid va Sophoraflavanon G
thé hién hoat tinh chéng oxy héa in vitro khao sat bang phuong
phap DPPH Vvéi gia tri ECso lan luot 13 254,48 + 6,43 pg/ml;
139,57 + 6,47 pg/ml va 691,58 + 20,83 pg/ml.

iv. Luan 4n da dé xuit dua chuyén ludn Dugc liéu Khd sdm bic
vao Duoc dién Viét Nam VI bao gom phan mé ta, dinh tinh (vi
hoc, sic ky), do tinh khiét (@6 am, tap chat, tro), ham luong chat
chiét (nudc, ethanol) va dinh lwong kiém soét tong ham lwong
kurarinon va sophora flavanone G dé han ché nguy co doc gan &
ngudi s dung. Pong thoi dé tai ciing dé xuat tiéu chuan chat
luong cho cac cao chiét 1a cao toan phan Khé sam bic, cao
alkaloid, cao flavonoid.
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