phat trién dugc chat méi, do dé két qua nghién
ctru thu dugc trong nghién ctiru nay bén canh gop
phan giai thich 1¢i ich, cong dung chita dai thao
dudng cua dugc ligu SVN va cac bai thuoc chira
SVN theo y hoc co truyén va y hoc dan gian con
cung cap co s¢ khoa hoc cho viéc phét trien cac
budc tiép theo cia SVN va hoat chat ginsenosid

nghién ctru tac dung duoc 1y in vivo, nghién ctu
xay dung ti€u chuan hoéa dugc liéu SVN... d¢
g0p phan phat trién san pham chdm soc stic khoe
tir SVN theo ti€u chuan y duogc hoc hién dai.

Loi cam on: Nghién ciru nay dwoc tai tro boi Quy
Phat trién khoa hoc va cong nghé Quéc gia
(NAFOSTED) trong dé tai md s6 108.05-2019.01.

Rd nhu nghién ctru co ché sinh hoc phan tu,
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TOI UU HOA QUY TRINH CHIET XUAT DE BAO CHE CAO PAC
TAN THONG PHONG DUA TREN CHAT DANH DAU BERBERIN CLORID

Biii Hong Cwo’ng "*, Bui Thi Ngoc Huyén’
'Khoa Duoc liéu - Dwoc hoc ¢cé truyen Truong Dai hoc Dugc Ha Noi;
?Céng ty Co phan Dugce pham VCP
*Email: cuongbh@hup.edu.vn
(Nhén bai ngay 15 thang 6 ndm 2024)
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Phuong thudc Tan thong phong gom hoang ba, thuong truat, nguu tat, hy thiém, tri mau, moc qua dugc su dung trong y
hoc co truyén dé dicu tri viém khdp, gout. Cao dic Tan thong phong dugc bao ché bang phuong phap chiét hdi Ivu véi hon
hop ethanol-nudc & quy mo phong thi nghiém. Berberin clorid (BBR) la thanh phan hoat chat chinh cua hoang ba. Trong

nghién ctru nay, quy trinh chiét xuat de bao ché cao dac Tan thong phong dugc toi vru hda dé tdi da hoa ca ham hrong va hi¢u
suét chiét BBR bang c4ch sir dung thiét ké thi nghiém D-optimal va mang neuron nhén tao. Cac théng sé tbi wru cita quy trinh
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da duogc thiét lap voi nong d6 ethano] 1a 90 %, ty 1¢ dung mbi/dugc lidu 1a 8 mL/g, thoi gian chiét 1a 90 phit, s 14n chiét 1a 3.
Ham lrgng va hiéu sudt chiét BBR lan lwot 14 1,29 Y% va 73,16 %.

Tur khéa: Mang neuron nhan tao, phuwong thude Tan thongphong Quy trinh chiét xudt, Toi wu hod.

Summary
Optimization of the Extraction Process for Preparing the Tan thong phong Viscous Extract Based
on Marker Berberine Chloride

The Tan thong phong remedy consisting of Cortex Phellodendri chinensis, Rhizoma Atractylodis, Radix Achyranthis
bidentatae, Herba Siegesbeckiae, Rhizoma Anemarrhenae, Fructus Chaenomelis is used in traditional medicine to treat
arthritis and gout. The Tan thong phong viscous extract was prepared by reflux extraction with the ethanol-water mixture in
the laboratory scale. Berberine chloride (BBR) is the main active compound of Cortex Phellodendri. In this study, the
extraction process for preparing the Tan thong phong viscous extract was optimized to maximize both the content and
extraction yield of BBR using an D-optimal experimental design and artificial neural network methodology. The optimal
parameters of the process were established with the ethanol content of 90 %, the solvent-material ratio of 8§ ml per gram and
the extraction time of 90 min for each of the 3 times. The content and extraction yield of BBR were 1.29 % and 73.16 %,

respectively.

Keywords: Artificial neural network, Tan thong phong remedy, Extraction process, Optimization.

1. Pit van dé

Phuorng thude Tan thong phong gom hoang ba,
thuong truat, nguu tat, hy thiém, tri miu, moc qua
duogc gia giam tir phuorng thu6c Tam diéu thang, co
tac dung thanh nhiét tao thap, tri chimg phong thap
nhiét ty ¢ biéu hién sung, n(')ng, do, dau ¢ ban chan
va dau 201, chi dudi nang né [1],[2]. Dang thudc
thang truyén thong gay nhiéu bat tién cho ngudi sir
dung va khong kiém soat dugc hiéu suat chiét hoat
chat, tir d6 khong kiém soat dugc lidu dung. Cao
dac la dang ban thanh pham trung gian dé san Xuat
cac dang bao ché hién dai nhu thudc cOm, vién
nang, vién nén... Viéc nghién ctru tiéu chuan hoa va
xac dinh dugc ham lugng hoat chat trong cao dac
phuong thuoc 1a can thiét. Berberin clorid (BBR) 1a
thanh phan hoat chat chinh trong dugc liéu hoang
ba (vi quan) c6 tac dung giam acid uric mau [3], [4],
bao vé than [4] chong viém do cac tinh the muoi
urat lang dong G cac khorp [5], khang khuam chong
viém [6]... Do vay viéc nghién cuu chiét xugt
nham thu du’orc cao ddc co ham luong va hiéu suat
chiét BBR cao Ia can thiét. Phuorng phap thiét Kké
thi nghiém (experimental design) va lya chon diéu
kién t6i uu dua trén nguyén tic clia mang neuron
nhén tao (artificial neyral network - ANN) véi su
ho tro cua cac phan mém mady tinh [7] la mét cong
cu hiéu qua trong viéc toi uu hoa cac quy frinh
chiét xuat. Cho dén nay, chya c6 nghién ciru to1 uu
hoéa quy trinh chi¢t xuat dé bao ché cao dac cta
phuorng thuoc Tan thong phong dugc c6ng bo. Vi
vay, nghién ctu ndy dugc thuc hién v6i muc tiéu
tmg dung thiét ké"thi nghlem va phu’orng phap
mang neuron nhan tao nham khao sat va toi uu
hoa mot sb didu kién chiét xuat dé bao ché cao dic
phu,orng thudc can cir trén ham luong va hiéu suat
chiét BBR.

2. Nguyén liéu va phwong phap nghién ciru

2.1. Nguyén li¢u

Cac dugc ligu: Hoang ba (Cortex Phellodendri
chinensis), thuong truat (Rhizoma Atractylodis),
nguu tat (Radix Achyranthis bidentatae), hy thiém
(Herba  Siegesbeckiae), tri mau (Rhizoma
Anemarrhenge), moc qua (Fructus Chaenomelis)
dat Dugc dién Trung Quoc (DPTQ) 2020 [2] dugc
cung cap boi cong ty TNHH Pong duge Dan Loi

(phudng Cam Phuc Bic, thanh phd Cam Ranh, tinh
Khanh Hoa).

2.2, Hod chat, chat chudn

Chit chuin berberin clorid (C5H7sNO4.HCI)
(BBR) ham lugng 87,89 % (nguyén trang) (Vién
Kiém nghiém thuoc Trung wong, Lot No.
WS.0317168.03). Methanol, acetonitril, acid
ortho-phosphoric (Merck), nudc tinh khiét dung
cho HPLC.

2.3. Thiet bi, dung cu

May siac ky long hi¢u ning cao (HPLC)
Shimadzu (Nhat Béan) gom: Bom LC-30AD,
detector mang diod (DAD) SPD-M20A, h¢ thong
tiém mau tu dong SIL-20A, bd phén 6n nh1¢t CTO-
10AS, cot sdc ky Shim-pack GIST Cig; bé siéu am
WUC-D22H (Han Quoc); can phan tich AND
GR200 (Nhat Ban) d¢ chinh xac 0,1 mg; can phan
tich Mettler Toledo XPE105 (Thuy Si) do chinh
xac 0,01 mg; h¢ thong loc ap suat giam, mang loc
0,45 um x 47 mm Supelco (MJ), mang loc syringe
0,45 pum Shimadzu (Nhat Ban) lo dyng mau 1,5
mL Shimadzu (Nhat Ban); ta say Memmert (Buc)
may cd quay chan khong IKA®RV 8 (Buc) may ly
tam, bép bao 6 6n, bé dun cach thuy; cac dung cu ché
bién thude; cac dung cuy thiy tinh: Binh cau, binh
noén, binh dinh mirc va cac dung cu khac tai ph(‘)ng
thi nghiém dat yéu cau chinh xac dung trong phan
tich (Khoa Dugc liéu - Dugc hoc ¢6 truyén va Vién
Cong ngh¢ Dugc pham Quoc gia, Truong Pai hoc
Duogc Ha Noi).

2.4, Phuong phap nghién ctiu

Piéu ché cao dic

Che blen cac vi thude: Loai tap, ria sacln thai
phlem sdy kho. Cac vi thude dugce xay tho, ray qua
ray 2 mm.

Chiét xuét va bao ché cao dic: Can 27 g bot tho
cac vi thuoc gom: Hoang ba 3 g, thuorng truat 4,8 g
nguu tat 4.8 g, hy thiém 4,8 g, tri mau 4,8 g, moc
qua 4,8 g cho vio binh cau 500 mL c6 lap sinh han
hoi lu’u thém dung mdi, ngdm 60 phuat. Pun s61 nhe
bang bép bao on, loc dich, chiét, cat thu hoi dung
moi dudi &p suat g1am bang may, cd quay chin
khong ¢ nhiét do soi cua dich chiét dén thé chat
long sanh, chuyén sang co cach thuy & 80°C dén thé
chat cao dac (40 am < 20%). Khao sat chon cac
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bién doc lap va bién phu thudc, tir d6 khao sat su
anh hu’orng cla cac bién ddc lap lén cac bién phu
thudc theo phuong phap thiét ké thi nghiém [7]
nhu sau: Bién doc lap: Ty 1¢ dung méi/dugc liéu
(DM/DL) (X, m]/g) Nong d¢ ethanol (Xz, %);
Thoi gian chiét 1 lan (X, phut) S 1an chiét (Xy).
Blen phu thudc: Ham luwgng BBR (Y}, %) va hiéu
suat chiét BBR (Y,, %). Trong d6, Y, duoc tinh
bang ty 1¢ giita khoi lugng BBR chiét dugc va
khoi lugng BBR trong nguyén liéu hoang ba theo

cong thirc:
YE{:%} _ Cﬂfi X Mg X {100 _Hl::d_.-}
Cd! HKMag X {_100 - Hldg_}'

Trong do: C., Cy: Ham lwong cia BBR trong
cao dac hodc dugc liéu hoang ba (%); m., ma:
Khoi lwong cua cao dac thu dugc hoac dugc li€u
hoang ba dem chiét (g); H.,, Hy: Ham am cua cao
dac hodc duoc liéu hoang ba (%).

T6i wu hoa quy trinh: Thiét ke thi nghiém va lua
chon diéu kién t61 vu dya trén nguyén tac clia mang
neuron nhan tao voi sy trg gitip ciia phan mém SAS
JMP Pro 15 [7] nham thu dugc ham lugng va hjéu
suat chiét BBR trong cao ddc 1¢n nhat. Sau khi xac
dinh duoc dicu kién chiét xuat t6i wu, tién hanh
thue nghlem lap lai 3 1an tai dleu kién nay va so
sanh v6i két qua dy doan béi phan mém dé kiém
dinh lai mo hinh.

Xdc dinh d3 am: Cac dugc lidu: Theo céc
chuyén luan tuong tmg trong DDTQ 2020 [2]. Cao
dac: Can chinh xac khoang 1,0000 g cao, say &
105°C trong 5 h. Can lai. Tinh ¢ am cua cao theo
cong thirc:

» 100

Mg — M-
H (%) = ”m L 100
]

Trgng do: my, m;: Khoi lwong cao truée va
sau say.

Dinh luong BBR trong cao dac (Phuong phap
sic ky long hiéu nang cao)

Dung dich chudn: Can chinh xac 6,27 mg chat
chuan BBR (ham lugng 87,89%) cho vio binh
dinh mirc 10 ml, thém khoang 8 mL methanol,
siéu am cho tan het va thém vira du den vach bang
methanol thu dugc dung dich ghuan goc cd nong
do 551,07 pg/mL. Pha day chuan BBR c6 nong d¢
trong khodng: 33,44 - 551,07 pg/mL. Xay dung
duong chuan. Dung dich thu: Can chinh xac
khoang 0,2000 g cao vao binh non 50 mL c6 nuat
mai, thém chinh xac 25 mL methanol, can, siéu 4m
30 phut Dé ngudi. Can lai, bo sung khoi hrorng mat
di bang methanol. Lic déu. Loc qua rnang loc
syringe 0,45 um thu dugc dung dich tiém sac ky.

Diéu kzen sdc ky: Cot sic ky Cis (250 x 4,6 mm,
5 um); Pha dong: Acetonitril (dung moi A) Va acid
phosphoric 0,05% (dung méi B) theo chuong trinh
rira gidi gradient: 0 - 5 phut: 10 - 40% A; 5-10
phut: 40 - 80% A; 10 - 15 phut: 80 - 40% A; 15 - 25
phut: 40 - 10% A Téc do dong 1 mL/phut Nhiét
do cot: 20°C; Thé tich tiém mau: 5 pL; Budc song

phat hién: 347 nm. Tiém riéng bi¢t 5 ul cac dung
dich chuan vao may sac ky, ghi nhdn sic ky do,
d1en tich cta pic BBR. Xay dung duorng hoi qui
tuyen tinh biéu dién sy phu thudc giita dién tich
pic va nong d9 dung dich chuan (ug/mL) theo
phuong trinh y =ax + b. Tiém 5 pL dung dich thu,
ghi nhan sic ky d6, dién tich ciia pic BBR. Nong
d6 BBR trong dung dich thir (ug/mL) duogc tinh
theo cong thue:
5, —b

Ce=
ﬂ' r
Ham lugng BBR trong cao kho tuyét doi dugc
tinh theo cong thirc:
1,25

e}
X{K{:} C x cﬂ)"'u.lﬂﬂ H}

Trong do: S, Dién tzch pic BBR trén sic ky
d6 cia dung dich thi; C,- Nong dé cia BBR
trong dung dich thir (ng/mL); a: Gia tri hé so goc
cua duorng hoi quy tuyén tinh; b: Gia tri hé so
chin cua dudng hoi quy tuyén tinh; m.: Khéi
luong cao dic (g); H: Him am cua cao déc (%).

Phuong phép dinh luong da dugc tham dinh
c6 do nhay cao, c6 tinh dac hiéu, khoang tuyén
tinh tir 11,29 dén 361,23 pg/ml (r = 0,9999), do
lap lai va do chinh xdc trung gian tot (RSD <

7%) d6 dang cao (ty 1& thu hoi 97,77% dén
100 36%) [8] dat yéu cau [9],[10], gi6i han phat
hién va gidi han dinh luong lan luot 1a 0,052
ug/mL va 0,172 pg/mL.

Dinh lugng BBR trong duoc licu hoang ba:
Theo DDTQ 2020 [2].

3. Két qué nghién ciru

3.1. Thiet ké thi nghiém

Duoc liéu hoang ba duogc che bién, xac dinh
d6 4m va dinh lwong BBR. Két qua ham lu'orng
BBR trong hoang ba 1a 4,96%. bay 1a nguyén
liéu dung d¢ nghién ctru quy trinh chiét xuat
nhim t6i wu hoa ham lugng va hiéu suét chiét
BBR trong cao ddc. C6 nhicu thong s6 anh hudng
dén ham Iuong va hiéu suat chiét BBR trong cao
dac. Khao sat cho thay voi phuorng phap chiét hoi
luu bang ethanol 70%, néu kich thudc nguyén
litu < 2 mm cho ham luorng va hi¢u suat chict
BBR lan lugt 12 1,27% va 81,35%, trong khi
nguyén liéu dang phlen cho ham luorng va hiéu
suat chiét BBR lan luot 1a 0,93% va 61,95%.
Dung moéi ethanol 90% cho ham hrorng va hi¢u
suat chiét BBR lan luot 1a 1,37% va 81,87%,
trong khi dung méi nuée cho ham luong va hiéu
suat chiét BBR lan luot 1a 0,25% va 13,60%. Néu
chiét ngdm & nhiét d0 phong trong 3 ngay voi
dung moi ethanol 70% cho ham lugng va hiéu
suat chié¢t BBR lan luot 1a 0,88% va 37,01%.
Nhu vay, kich thuéc nguyén liéu < 2 mm, chiét
hoi Tuu, dung moi 1a hon hop ethanol - nudce cho
ham luorng va hiéu suat chiét BBR cao hon so véi
nguyén li¢u dang phién, chiét ¢ nhiét do phong
hoic v6i dung moéi nuGe. Vi vdy kich thudce
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nguyén liéu < 2 mm, chiét & nhiét do so61 véi hon
hop ethanol - nudc dd dugc chon va 4 bién doc
lap dugc chon trong nghién ctru nay la: ty 18
DM/DL nong do ethanol, thoi gian chiét va so
lan chlet Qua khao sat, ty 16 DM/DL la 4 mL/g 1a
muc dung moi thap nhat du ngap hoan toan dugc
liéu trong qué trinh chiét véi thiét bi va quy mo
phong thi nghiém. Véi ty 1€ DM/DL > 12 mL/g
thi lugng dich chiét nhiéu, thoi gian chiet va co
cao dai gay tdng chi phi va kho kha thi khi ap
dung vao san xuat. Khdo sat chiét bang nuéc va
ethanol nong do6 30, 50, 70, 90 va 96% cho thay:
Ham lugng BBR thu duorc lan Iuot 1 0,25; 0,39;
0,79; 1,13; 1,37; 1,37% va hiéu suat chiét BBR
lan luqt Ia 13 60; 22,10; 48,61; 68,61; 81,87;
72,19%. Nhu Vay V6 dung moi nuée vi ethanol
30% va 50% cho ham luong va hiéu sut chiét
BBR thép. Ndng do ethanol 90% cho hiéu suat

chiét cag nhét, véi n6ng dd ethanol 96% thi hi¢u
suét chlet BBR lai co xu huorng gidm. Thoi gian
cho mdi lan chlet thong thuong tir 60 dén 180
phut, s lan chiét thong thuong 1 - 3 lan. Tur do,
khodng bién thién cua céc bién doc lap dugce xac
dinh: nong d¢ ethanol (X;): 60 - 96%, ty 1€
DM/DL (X1): 4 - 12 mL/g, thoi gian chiét (X3)
60 - 180 phut, s lan chiét (X4): 1 - 3 va yéu cau
cta cic bién bién phu thudc: Ham lugng BBR
(Y1) & max (> 1,2%), hi¢u suat chiét BBR (Y>)
— max (> 70%).

Thiét ké thi nghlem bang phan mem SAS IMP
Pro 15 theo mdé hinh D-optimal gom 24 thi
nghlem (Bang 1). Tién hanh diéu ché cao dic,
can cao, xac dinh do am cta cao, dinh hrgng
BBR trong cao va tinh hiéu suat chiét BBR. Anh
hudng ctia cac bién doc 1dp Ién bién phu thudc
duoc trinh bay ¢ Bang 1.

Bang 1. Thiét ké thi nghiém va két qua bién phu thudc

. n Bien doc lap Bién phu thuoc

Thi nghi¢m X, (%) Xl "X phG Xl Y 06) Y5 (%)
1 60 4 120 2 0,91 44,09
2 78 4 180 3 1,19 64,20
3 78 8 120 1 1,34 56,15
4 78 8 120 2 1,19 70,84
5 60 12 60 1 1,11 59.03
6 96 4 180 1 1,35 44,85
7 96 12 60 1 2,21 79,15
8 60 4 60 1 0,88 27,98
9 60 12 60 3 1,14 76,05
10 60 12 180 3 1,09 75,25
11 96 4 120 3 1,38 67,69
12 60 12 180 1 1,04 49,03
13 96 12 180 3 1,92 97,84
14 96 8 180 2 1,22 63,15
15 96 12 180 1 1,75 79,82
16 82,68 12 60 3 1,35 85,13
17 79,98 4 60 2 1,24 52,95
18 96 8 60 3 1,56 84,82
19 60 4 60 3 0,94 53,15
20 78 8 120 1 1,21 48,26
21 96 4 60 1 1,97 47,00
22 60 4 180 1 0,77 33,32
23 60 7,24 180 3 0,98 64,75
24 96 12 120 3 1,45 85,02

3.2. Toi wu hoa quy trinh chiét xuat

Xay dung va danh gia mo hinh: Str dung mang
neuron nhan tao dé thiét 1lap moi quan hé gilta cac
bién phu thudc va bién doc 1ap vai thong s6 nhu
sau: SO neuron l6p vao: 4 (bang sO bién doc lap);
S6 neuron lop ra: 2 (bang s6 bién phy thudc); SO
neuron 16p an: 6; Ham kich hoat: tan hyperbol

(tanH); Toc do luyén: 0,1; So chu ky luyén: 1000.

Mb hinh mang neuron nhan tao dugc thim dinh
bang phuong phap thim dinh chéo (cross Vahdatlon)
Dit liéu trong Béng 1 duorc chia thanh 5 nhém, lan
luot lay ra 1 nhom dé kiém chu’ng mo hmln 4 nhom
con lai ding dé xay dung mo hinh. Két qua danh gia
mang neuron nhn tao dugc thé hién & Bang 2.

Bang 2. Két qua d4nh gia mang neuron nhan tao

_Bién daura Ham lugng BBR Hiéu suat chiet BBR
Thong so Dt li¢u luyen Dir li¢u tham dinh Dir licu luyen Dir li¢u tham dinh
R 0,9418 0,9330 0,8974 0,9082
-LogLikelithood -18,5761 -8,0855 48,5676 24,8741
RMSE* 0,0758 0,0881 5,0356 5,4213
MAD** 0,0558 0,0779 3,8743 4,7687

* The root average square error: Can bdc hai ciia sai sé binh phiwong trung binh.
** The average of the absolute values of the differences: Gia tri sai khdc tuyét doi trung binh.
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Co thé nhan thay, V0'1 ca hai tap dir licu luyen
va thim dinh, gia tri R > 0,8 va cac gia tri -
Longkehhood RMSE, MAD déu kha nho nén
mo hinh xay dung d du(fc dang tin cay.

Hinh 1 bicu dién sy bién thién cla cac bién
phu thudc theo cac bién doc lap va gia tri cua
ham hy vong (Desirability function) dung dé t6i
uu hoa di€u kién chiét xuat.

225
2 2
1754
1357563 1.5
= 1.25

075
100

BBR

& 7476413

20924117 05

Desirability ~ HSchiét BBR ~ Ham lugng
nws o
888 838 83~

8 hoi
Ty 16 DM/DL gian chiét chigt

g
do EtOH

Hinh 1. D4 thi biu dién sy bién thién ctia cac bién phu
thudc theo cac bién doc 1ap va gia tri cia ham hy vong

C6 thé nhan thiy rang, khi nong do ethanol
tang, ca ham luorng va hiéu suat chiét BBR déu
co xu hudng tang lén, harn luong BBR ting 10 va
tuyen tinh hon hiéu suat chiét BBR. Nhu Vay,
nong do ethanol cang cao thi lam tang kha nang
chiét hoat chat BBR, dong thoi gidm kha ndng
chiét tap chat.

Khi ty 1¢ DM/DL tang, cd ham lugng BBR va
hiéu suét chiét BBR déu c6 xu hudng tang lén

tuyén tinh cho théy lu?ong dung méi cang nhiéu
thi kha nang chlet BBR cang tang lén.

Khi ting dan thoi glan chiét thi ham lugng va
hiéu suat chlet BBR ¢6 su bién thién nhung
khong dang ké. Cu the la & trong khoang thoi
gian chiét tir 80 phut den 130 phat thi ham luong
BBR c6 gidm nhe xuong c6 thé do voi khoang
thoi gian chiét nay BBR duoc chlet ra khong thay
d6i nhiéu nhung lugng tap cht chiét dugc ting
lén khi tang thoi gian chiét gdy gidm ham luong
BBR. Khi thoi gian chiét tiép tuc tang Ién tir 130
phit dén 180 phut thi cang tang thoi glan chiét,
luong BBR chiét dugc cang ting nén cd ham
luong va hi¢u suat chiét BBR téng lén.

Khi ting s6 lan chiét tir 1 len 2 Ién 3, ham
lugng BBR ¢6 xu huéng gidm con hiéu suét chlet
BBR c6 xu huéng tdng cho thay chiét cang nhleu
lan thi hoat chat BBR dugc chiét ra cang nhiéu,
nhung tap chat dugc chiét cang nhiéu hon nén
hiéu suat tang nhung ham luong BBR lai giam.

Xdc dinh cdc gid tri toi wu ciua bién déc lap va
kiém chirng mo hinh

Dicu kién chiét xuét ti uu duogc xac dinh bang
phuong phap ham hy vong tuyen tinh (Desuablhty
ﬁmctlon) Déy la ham s6 biéu dién murc do thod man
cua nguoi lam thi nghiém theo gla tri cua bién phu
thudc (gia tri bang 1 twong tmg véi thoa méin hoan
toan). Gia tri ciia ham hy vong riéng d; (tuorng 1’mg VOl
bién Ham luong BBR (Y/)) va d, (tuong © g v6i bién
Hiéu suit chiét BBR (Y>)) dugc biéu dién & Bang 3.

Bang 3. Gia tri ctia ham hy vong tuyén tinh theo cac bién phu thudc

Ham luong BBR (Y)) Hiéu suét chiét BBR (Y,)
1 néuY,>14 1 néu Y, >75
4=, 0 néuY; <12 d 0 néu Y, <70
b Y,-1,2 2= Y,—70
e ul12<Y <14 — néu70 <Y, <75
1,4-1,2 ekt 75—70 =

Véi gia thiét bién Hiéu suat chiét BBR c6 tim
quan trong gap d6i bién Ham lugng BBR thi ham
hy vong chung (d) duogc tinh theo cong thire:

d= d_3 b d3

Khong gian thlet ké (Design space) tuong ung
voi gia tri Ham lugong BBR (Y)) > 1,2% va Hiéu
suat chiét BBR (Y2) > 70% dugc biéu dién &
Hinh 2. ‘ o

Keét qué tinh toan diéu kién chiet xuat to6i uu
(twong ung véi d — max) dugce trinh bay ¢ Bang
4 (day la mot diém trong khong gian thiét ké).
Tién hanh thi nghiém xac dinh ham lwgng BBR
va hiéu suét chiét BBR theo diéu kién chiét xuat
t6i wu nay, lap lai 3 lan. Két qua so sanh g1u?a sO
li€u thyc nghiém voi dy doan ctia md hinh cling
duoc trinh bay ¢ Bang 4.

Ham lugng BBR

Ty 1& DM/DL

Ky o) s /5] 0 5] Py o)
Nong dé EtOH

Hinh 2. Khong gian thiét ké theo Nong d6 ethanol
va Ty 1¢ DM/DL (ving mau trang) (Thoi gian chiét = 90;
S6 lan chiét = 3).
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Bang 4. Gia tri dy doén va két qua thyc nghiém kiém chimg (n = 3)

Bien doc lap Biéen phu thuoc
Y,.(%) Y2 (%)
X X, X3 X4 ! o o
o A Du i n b6 chinh . I b6 chinh
(%) (ml/g) (ph) i (lan) dodn Thyc nghiém xac (%) Du doan Thyc nghiém xac (%)
90 8 90 3 1,36 1,29+ 0,07 94,73 74,76 73,16 + 3,48 97,86

Nhu Vay, tir két qua ¢ Bang 4, diéu kién chiét
xuit véi noéng do ethanol la 90 %, ty 16 dung
moi/duoc lidu 1a 8 ml/g, thoi gian chiét 1a 90 phit,
s 1an chiét 1a 3, thuc nghiém cho két qua gan véi
du doan ctia phan mém dugc chon. PJ chinh xac
cua ham lu'gng BBR dat 94,73 %, d6 chinh xac
cua hiéu suat chiét BBR dat 97,86 %.

4. Ban luin

T6i wu héa ham lwong va hiéu sudt chiét
berberin clorid (BBR) trong thiét ké thi nghiém
nham dam bao an toan va hiéu qua cua phu"o‘ng
thuqc Phuong thuéc Tan théng phong gobm 6 vi
thuoc hoang b4, thuong truat, nguu tat, hy thiém,
tri mau, moc qua, trong do hoang ba co tac dung
thanh nhiét tdo thap, gidi doc tiéu viém, tu am
giang hda 1a vi Quan, quyét dinh tac dung cua
phuong thudc. BBR 1 thanh phan hoat chit
chinh cua hoang b4, co tac dyng giam acid uric
méu [3],[4], bao vé than [4], ch6ng viém do cac
tinh thé mudi urat lang dong & cac khop [5],
khang khuan chéng viém [6]. BBR dugc dung
nhu mot chat danh dau dé kiém nghiém chat
lugng dugc liéu hoang ba va cac ché pham co
thanh phan hoang ba [2]. DBTQ 2020 quy dinh
ham lugng berberin clorid (CH;sNO;HCI) trong
duoc liéu hoang ba khong dugc it hon 3,0 %, tinh
theo dugc liéu kho kiét; ham luorng berberin
clorid trong ché pham Tam diéu hoan khong
duoc it hon 2 mg/ g [2]. T nhitng 1y do do, trong
nghlen cuu nay, BBR dugc chon lam chit danh
diu cho phwong thudc. Ham lu’orng BBR trong
nguyén liéu hoang ba nghién ctru dugc x4c dinh
la 4,96 % dat yéu cau cua DDTQ 2020. Tur cac
thi nghlem dugce tién hanh, két qua ham luong
BBR trong cao dac Tan thong phong dao dong tir
0,77% dén 2,21%, hiéu suat chi¢t BBR trong
khoang 27,98 - 97,84%. Nhan thay, hoat chat
chiét dugc V01 ty 1¢ tuong déi cao va phu thudc
vao su thay déi ciia didu kién chiét xuat nhu nong
do ethanol, ty 1€ dung mdi/dugc liéu, thoi gian
chiét va sb 1an chiét,., Chimg to hoat chat BBR
trong cao dac Tan thong phong la kha on dinh,
phan anh t6t sy phu thuoc cua bién dau vao va
bién dau ra trong quy trinh. Ket qua da xay dung
duoc quy trinh chiét xuit dé bao ché cao dac
phuong thube c6 ham lugng va hiéu suat chiét
BBR cao, Trong phyong thudc con cé nhiing
thanh phéan hoat chat khiac nhu p-ecdysteron
trong nguu tat, atractydin trong thuong truit.,
cling can dugc toi wu hoéa quy trinh chiét xut
trong céc nghlen clru tlep theo.

Chon phu"o*ng phap chiét hoi hwu véi hon hop
ethanol - nudc dé thiet ke thi nghzem Khao sat so
bd cho thay, phu’orng thude duoc ngam ¢ nhiét do
phong va cd thanh cao diac cho két qua ham
luong BBR va hiéu suat chiét BBR kha thap,
phuong phap chiét ho1 luu véi cing diéu kién
dung méi thi cho két qua cao hon. Tuy nhién,
phuong thuoc dugc chiét hoi Iuu vé1 nude hodc
ethanol thip do ciing cho két qua ham luong
BBR va hiéu suét chiét BBR tuong dbi thip. Khi
thay d6i néng do ethanol sé anh hudng dén kha
ning hoa tan hoat chat. Khi nong do ethanol ting
thi ham lwgng va hiéu suét chiét BBR cling tang
1én, Nong do ethanol 90% cho hiéu sut chiét cao
nhét, véi nong d6 ethanol 96% thi higu suat chiét
BBR lai c6 xu huéng giam. Tur do, trong nghién
cuiru nay, phuong phap chiét h01 luu véi ethanol
60 - 96% dugc Iya chon dé thiét ké thi nghiém.
Tham khdo cac chuyén luan c6 mo ta giai doan
chiét xuat cao tr mot phuorng thude cho thay thorl
gian chiét 1 lan thuong tir 60 - 180 phut va so lan
chiét thuong 2 - 3 lan [2] Tur do, ching to1 da
chon khoang bién thién ciia thoi gian chiét 1a 60 -
180 phit/lan va khoang bién thién cta sd lan
chiétla 1 - 3. . . o

Theo cac nguyén tac Chat lugng theo thict ke
(Quality by Design) hién dai dugc chi ra trong
Huéng dan phat trién dugc pham ctia Uy ban hoa
hop quoc te [11], viéc thuc hién thiét ké thi
nghiém va t6i wru hod, xac dinh khong g1an thiét
ké la mdt budc quan trong va thiét yeu trong
nghién clru va phat trién nham cai tién va kiém
soat chat lugng dugc pham C6 hai phuong phap
thiét ké thi nghiém va t&i uwu hoa chinh 1a phuong
phap dua trén ham muc tiéu dang da thirc bac <2
va phuong phap dua trén mang neuron nhan tao.
Trong hai phuong phap nay thi phuong phap dua
trén mang neuron nhan tao da chimg minh dugc
tinh hiéu qua trong xur ly cac bai toan phuc tap co
nhiéu bién doc lap va bién phu thudc ma quan hé
gitra chung khong thé mo ta dugc bang ham muc
tiéu dang da thirc bac < 2. Chinh vi vay, trong
nghlen ctru nay phuong phap thiét ké thi nghlem
va to1 uvu hod dya trén mang neuron nhan tao voi
su hd tro cla phan mém SAS JMP Pro 15 da
duoc lya chon dé xac dinh didu kién chiét xuat
t6i wru. Két qua tdi wu hoa cho ham lugng BBR
khoing 1,29% va hiéu suat chiét BBR khoang
73,16%, Kiém chimg mo hinh tai 1 diém trong
ving tdi uu cho thay két qua thu duoc c6 do
chinh xac cao so véi du doan chiing t6 mé hinh
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da xay dung c6 do tin cay cao. Phuong phiap nay
da chl'rng td tinh hiéu qua trong viéc rat ngan | thoi
gian, giam cong stic cung nhu chi phi do so thi
nghlem phai thyc hién giam di dang ke Viéc xac
dinh Vung toi uu (hay khong gian thlet ké) thay
cho xac dinh diém (hay chi mot didu kién chiét
xuat) tbi wu mang lai tinh linh hoat trong viée cai
tién va nang cap quy trinh chiét xuat & cac bude
nghién ctru tiép theo.

5. Két luan

Quy trmh chiét xuat hoi lwu dé bao ché cao dac
phuong thude Tan thong phong duoc t6i wu vé ham
lugng va hiéu suat chiét berberin clorid sir dung thiét
ke thi nghlern D-optimal va phuong phdp mang
neyron nhan tao. Céc thong s6 cua quy trinh chiét
xuat to1 uvu duogc xac dinh gom: Ty 1€ dung moi/duge
liéu 1a 8 ml/g, nong do ethanol la 90%, thoi gian
chiet 90 phut, va so lan chiét 1a 3.
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(Nhén bai ngay 02 thang 01 ndm 2025)
Tém tat , )
Bay 14 mét hoa (Paris polyphylla var. chinensis Smith) 1a dugc liéu c¢6 tdc dung khang ung thu ndi bat bdi cac co che
phéan tjr khac nhau. Nghién ctru néy duqc tién hanh nham danh gia tinh an toan va tac dung khz’mg u cta cao dinh chuan tir
than ré bay 14 mét hoa (PPCE) trén mo hinh chudt bi gay u va bang té bao 4T1. Tinh an toan cua PPCE duoc danh gia thong
qua thtr nghlem ddc tinh cap du(yng uong Tac dung khang u cta PPCE duoc danh gia trén chudt BALB/c gay khdi u bang
cach tiém té bao ung thu vi1 4T1 vao mé md& dém tuyen vi. Chudt mang khéi u duoc diéu tri bang PPCE ¢ liéu uong 100, 200
va 400, mg/kg/ngay hodc doxorubicin & heu tiém 5 mg/kg/ngay (3 ngay mot lan) trong 28 ngay lién tuc. Két quéd nghlen ciu
cho thay PPCE c6 doc tinh cap duong uong v6i LDsg 1a 9,73 g/kg. PPCE 6 liéu 400 mg/kg lam giam dang ké thé tich khéi u
sau 21 va 28 ngay didu tri v6i phan trdm tic ché khéi u trén 50% so véi 16 bénh 1y. PPCE ¢ 1idu 200 va 400 mg/kg lam giam
dang ké trong luong khéi u sau 28 ngay diéu tri. Tuy nhién, tdc dong cia PPCE & cac lidu khao sat trén giai phau mé bénh
hoc khdi u chua 16 rang. Céc két qua cya nghién ciru nay da cung cap bang ching vé tac dung khang u vi cia PPCE trén mo
hinh chuét BALB/c bi gay u v bang té bao 4T1, cho thay tiém nang hudng dén nghién ctru tng dung san pham ho trg dicu
tri ung thu vu cta dugc liéu nay.
T khéa: Bdy ld mét hoa, Cao dinh chudn, Khang u, Ung thw vii, té bio 4T1.

Summary
Antitumor Effect of Standardized Extract of Paris polyphylla var. chinensis Smith
in 4T1 Cell-Induced Breast Tumor Mouse Model
Paris polyphylla var. chinensis Smith is a medicinal herb with prominent anticancer effect by various molecular
mechanisms. This study was conducted to evaluate the safety and antitumor effect of quantified dried extract of Paris
polyphylla var. chinensis Smith rhizomes (PPCE) in 4T1 cell-induced breast tumor mouse model. The safety of PPCE was
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