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Tém tat

Muc tiéu: Khao sat cac yéu t6 anh huwdng dén hiéu suat chiét berberin clorid (BCR)
tlr bai thudc Hoang lién giai doc thang (HLGDT), lam co s& xdy dwng quy trinh bao
ché cao 16ng. Phwong phdp nghién ciru: Nghién ctru thuwc nghiém in vitro, anh
hwdng ctia phwong phép chiét, kich thwéc tiéu phan dwoc liéu, dung moi, ty 1é dworc
liéu/dung moi (DL/DM), thoi gian va s6 1an chiét dwoc khao sat. Két qua: Ham lwong
BCR trong bai thudc1a 23,90 + 0,40 mg/g. Hiéu suit chiét bang siéu Am & 60°C va hoi
lwu lan lwot 14 41,61% va 39,09%; hoi lwu dugce chon do phu hgp hon khi ndng quy
mo. BOt ntra tho lam ting hiéu suit tir 24,80% lén 39,09%. Acid hoa ethanol 90%
bang HCl 1% lam ting hiéu suit tr 39,09% lén 82,33%; ethanol 70% chira HCI 1%
cho hiéu sudt cao nhat (88,49%). Ty 1é DL/DM 1:10 dat 88,49%; tang dén 1:20 dat
91,17%. Hiéu suit & 30 va 60 phut lan lwot 1a 88,49% va 89,26%. Lan chiét thir nhit
dat 88,31%; lan thi hai va thir ba thu thém 4,55% va 2,13%. Két ludn: Diéu kién
chiét pht hgp & quy mo6 phong thi nghiém goém bt niva tho, chiét hoi lvu mot lan
trong 30 phut bang ethanol 70% chira HCl 1%, ty 1é DL/DM la 1g/10mL.

Tiwr Khoa: Hoang lién gidi doc thang; Berberin clorid; Ethanol 70%; Chiét hoi lwu.

FACTORS AFFECTING BERBERINE CHLORIDE EXTRACTION EFFICIENCY
FROM HOANG LIEN GIAI DOC THANG REMEDY

Abstract

Objectives: To investigate the effects of selected process variables on the
extraction yield of berberine chloride from Hoang lien giai doc thang remedy,
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providing a basis for developing a liquid extract preparation process. Methods: This
was an in vitro experimental study design. The influences of extraction method,
herbal material particle size, solvent, herbal material-to-solvent ratio, extraction
time, and number of extractions were investigated. Results: The berberine chloride
content of the herbal formula was 23.90 + 0.40 mg/g. The yields obtained by
ultrasound-assisted extraction at 60°C and reflux extraction were 41.61% and
39.09%, respectively; reflux extraction was selected because of its greater suitability
for scale-up. Moderately coarse powder increased the yield from 24.80% to 39.09%.
Acidifying 90% ethanol with 1% HCI increased the yield from 39.09% to 82.33%);
70% ethanol containing 1% HCI produced the highest yield (88.49%). A herbal
material-to-solvent ratio of 1:10 yielded 88.49%, whereas 1:20 yielded 91.17%. The
yields after 30 and 60 minutes were 88.49% and 89.26%, respectively. The first
extraction yielded 88.31%; the second and third yielded an additional 4.55% and
2.13%. Conclusion: The selected laboratory-scale conditions were a single 30-min
reflux extraction of moderately coarse herbal powder with 70% ethanol containing
1% HCI at a herbal material-to-solvent ratio of 1g/10mL.

Keywords: Hoang lien giai doc thang; Berberine chloride; 70% ethanol;
Reflux extraction.

PAT VAN PE

Hoang lién gidi doc thang la bai thudc
c6 phwong gom Hoang lién, Hoang b3,
Hoang cam va Chi t, c6 cong ndng thanh
nhiét, td hoa, gidi doc theo y hoc cé
truyén. Cac nghién ctru hién dai cho thay
bai thuéc c6 tic dung khang khuan,
chong viém, chéng oxy hda, diéu hoa
mién dich va cai thién vi tuin hoan.
HLGDT ciing dwoc st dung trong ho tro
diéu tri bong nham nang do co thé va
thic diy lién vét thwong. Thanh phan

Bai thuéc HLGDT thwong dwoc st
dung dwéi dang thudc thang sic udng,
nhwng con han ché vé tinh thuén tién, do
on dinh, kha nang chuin hoéa liéu lwong
va kiém sodat chat lwgng gitra cac mé. Do
dd, bao ché cao chuin hda lam nguyén
liéu san xuit cac dang thudc hién dai,
nhw vién nang ctrng, 1a hwéng phat trién
can thiét. Trong qua trinh nay, chiét xuit
la cong doan then chét, anh hwéng truc
tiép dén hiéu suit thu hoi hoat chat va
chat lwong cao ban thanh pham [2]. BCR
la chit chi diau didc trung cho nhém

héa hoc cua bai thuéc chu yéu gom
alcaloid, flavonoid va glycosid iridoid;
trong do, berberin, baicalin va geniposid
la cac hop chit dic trung thwong dwoc
lwa chon trong nghién cttu hoéa hoc, tac
dung sinh hoc va kiém soat chat lwong [1].

alcaloid cda bai thuéc HLGPT, phu hop
dé danh gia hiéu suat chiét [1]. Nghién
ctru dwoc thwe hién nham: Khdo sdt dnh
hwéng ciia mét sé yéu té quy trinh dén
hiéu sudt chiét BCR, lam co sé& lwa chon
diéu kién bao ché cao long phu hop.
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pOI TUONG VA PHUONG PHAP
NGHIEN CU'U

1. P6i twong nghién ciru

Bai thuoc HLGDT goém Hoang lién,
Hoang ba, Hoang cam va Chi ti theo ty 1&
khéilwong 3:2:2:3. Dwgc liéu dat yéu ciu
Duoc dién Viét Nam V.

Hoéa chit, dung méi: BCR chuin
(98%) cua Chemfaces (Trung Qudc),
acetonitril dat tiéu chudn dung cho sic
ky 1dng hiéu nang cao (high performance
liquid chromatography - HPLC), nwéc
tinh khiét, ethanol 96% va mét s6 hoa
chat thi nghiém dat tiéu chuin Dwoc
dién Viét Nam V.

Thiét bi: Hé th6ng HPLC Waters-2469
(Hoa Ky), may quang phé UV-Vis Jasco
(Nhat Ban), can ky thuat va can phan tich
Mettler Toledo (Thuy Si), may do do 4m
tw déng Adam (Anh), bé dung cu chiét
h6i lvu quy moé phong thi nghiém
(Trung Qudc).

2. Phwong phap nghién ciru

* Thiét ké nghién ctru: Nghién cru
thwc nghiém in vitro.

* Khdo sdt théng sé quy trinh chiét xudt:

Quy trinh chiét xudt: Cac loai dwoc
liéu dwoc sdy kho, nghién va ray dé thu
hai mrc kich thwéc 1a bot tho va bot nira
thé theo quy dinh cia Dwoc dién Viét
Nam V. Can 10,0g hdn hop dwoc liéu theo
ty 1é ctia bai thudc vao binh chiét, thém
dung moi theo ty 1é quy dinh va tién hanh
chiét & diéu kién khao sat. Sau chiét, dé
ngudi, ly tAm thu dich chiét, pha loang

156

thich hop va loc qua mang 0,45um trwéc
khi phan tich HPLC.

Khao sat cic yéu té: Phwong phap
chiét hoi lwu va siéu am & 60°C; kich
thwéc dwoc liéu; dung moi  chiét
methanol, ethanol va nwdc, c6 hoac
khong acid héa bang HCl 1% (v/v); ndng
do dung moi; ty 1é DL/DM (1:5, 1:10,
1:15 va 1:20); thoi gian chiét (15, 30, 60
va 90 phut); sé lan chiét (1, 2 va 3 lan).
Tiéu chi danh gia 1a hiéu suit chiét BCR.

*Dinh Iwong BCR bdng HPLC:

Phuwong phap dinh lwong da dwoc
thdm dinh theo huéng dan cia ICH [4],
dat cac tiéu chi yéu cau, c6 thé ap dung
dé dinh lwong BCR trong bai thudéc HLGDT.

MAau chuin: Can chinh xdc khoang
5mg BCR chudn, hoa tan trong methanol
dé dworc cac dung dich chuin cé néng doé
1, 25,50, 70 va 100 ug/mL.

MAau thr: Can 10,0g bai thudc di
nghién nho va riy qua ray 0,355mm vao
binh n6n 500mL, thém 100mL methanol
va 1mL dung dich acid HCL. Chiét h6i lwu
& nhiét do s6i cia dung moi trong 3 gio.
Lay khoang 10mL dich chiét vao 6ng ly
tdm 15mlL, ly tdm 3.000 vong/phut trong
10 phut. Hut chinh xac 0,1mL dich trong
vao binh dinh m&c 10mL, thém
methanol vira di dén vach, loc qua mang
0,45um va phan tich HPLC.

Diéu kién sdc ky: Cot C18 (5um; 4,6 x
250mm); detector UV/PDA; buwéc song
phat hién 346nm; pha dong acetonitril -
dung dich acid phosphoric 0,1% (30:70,
v/v); téc d6 dong 1,0 mL/phut; thé tich
tiém 10pL; phan tich & nhiét do phong.
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Tién hanh sic ky: Tiém lan lwot dung
dich chuin, dung dich th vao hé thong
sdc ky va ghi dién tich pic cia moi dung
dich. Can ct vao néng do va dién tich pic
cta dung dich chudn dé tinh ham lwong
(mg/g) ctia BCR trong mau thi.

Hiéu sudt chiétla ty 1é (%) lwong BCR
thu dwoc & diéu kién khdo sat so voi
lrong BCR trong bai thudc.

* Xtk ly s6 liéu: Bang Microsoft Excel.
Két qua duwoc thé hién duwdi dang trung
binh + d6 1&ch chufn (X  SD).

3. Pao dirc nghién ciru

Nghién ctru thwc nghiém trén dwoc
liéu, khong thuc hién trén ngudi hoac
dong vat. SO liéu nghién ctru 1a mot phan
cia dé tai cdp Bo Qudc phong, ma sb
2024.75.48 ma cac tac gia déu la thanh
vién cda nhém nghién cru. Nghién ctru
nay tuan thu cac quy dinh hién hanh
cua Hoc vién Quan y. Nhom tac gia cam
két khoéng cé xung dot loi ich trong

nghién ctru.

KET QUA NGHIEN C(*U

1. Anh hwéng ciia phwong phap chiét va kich thwéc tiéu phan dworc liéu

Két qua dinh lwong BCR trong bai thuéc la 23,90 + 0,40 mg/g. Gia tri nay dwoc
dung lam can c& tinh hiéu suat thu hoi & cac diéu kién khao sat. Tién hanh chiét theo
quy trinh da mé t3, trong dé dung moi la ethanol 90%, ty 1é DL/DM la 1:10, thoi gian
chiét 1a 30 phut. So sanh chiét siéu 4m va hoi lwu; bot tho va niva tho. Két qua thé
hién & bang 1.

Bang 1. Anh hwdng cia phwong phap chiét va kich thwéc tiéu phan dwoc liéu

dén hiéu sudt chiét BCR (n = 3).

Yéu ts Mirc khio sat Ham lwong BCR Hiéu suat chiét BCR
(mg/g) (%)
Hoi lvu & Dang bot tho 5,93 + 0,04 24,80 + 0,15
nhiét d0s6i  pang bot nira tho 9,34+ 0,10 39,09 + 0,41
Siéu am & 60°C Dang bot nira tho 9,95 +0,15 41,61 + 0,61

Két qua khao sat cho thdy phwong phap chiét siéu 4m cho hiéu suit cao hon hoi
lwu, tuy nhién mirc d6 khong nhiéu. Vi vy, chiét hoi lwu dwoc lwa chon do phu hop
hon véi thiét bi dw kién st dung khi ndng quy mé. Trong diéu kién hoi lwu, gidm kich
thwée dugce liéu tir bot thé xudng bot niva tho lam tang hiéu suét chiét tir 24,80% 1én
39,09%, c6 thé do tang dién tich tiép xtc gitra dwoc liéu va dung moi, qua dé cai thién
qua trinh chuyén khoi. Do d6, chiét hoi lwu véi bot niva thd dwoc lwa chon cho khao
sat tiép theo.
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2. Anh hwéng ciia loai dung moi
Chiét hoi lvu voi bot nira thod voi ty 18 DL/DM 1:10 trong 30 pht, chi thay déi vé loai
dung mdi st dung va viéc b6 sung bang HCI 1%. Két qua dwoc trinh bay trong bang 2.
Bang 2. Anh hudng clia loai dung méi va acid héa dén ham lwong
va hiéu suat chiét BCR (n = 3).

Dung moi B0 sung Ham lwong BCR Hiéu suit chiét BCR
chiét HCl 1% (mg/g) (%)

Methanol Céo 17,25 + 0,06 72,19 £ 0,27
Khong 15,51 £ 0,07 64,88 £ 0,29
Co 19,68 + 0,27 82,33+£1,11

Ethanol 909 ! ’ ’ ’
anol 90% Khéng 9,34 + 0,10 39,09 + 0,41
3 Co 5,25+0,15 21,97 £ 0,62

Nuorc R

Khong 0,90 + 0,04 3,78+0,16

Loai dung méi va viéc bd sung HCl dnh hwdng ro dén hiéu suit thu hoi BCR. Bo
sung HCl 1am tang hiéu suit trong ca ba loai dung moéi, rd nhat véi ethanol 90%. Nwéc
cho hiéu suit chiét BCR thip nhit. Do vdy, ethanol acid héa dwoc lwa chon dé khao
sat tiép vi cho hiéu suit cao, an toan hon methanol va thuén loi cho thu h6i dung moi
khi phat trién ché pham.

3. Anh hwéng cia néng do ethanol chira acid HCl 1%

Tién hanh chiét hoéi lwu trong cting diéu kién nhw khéo sat trwéec, st dung nong do
ethanol khic nhau cé chira HCl 1%. Két qua dwoc trinh bay trong hinh 1.

Il Ham lugng BCR (mg/g) Hidu sudt chiét BCR (%)
25 A 100
) BE,49 &
-E, 201 84,38 2](_),]‘.'53 + 1,79} |8;2§3;311 r 80 ;
17 PEL + 0, 1
H LA - g
-4 [69,37] o
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Hinh 1. Anh hwéng ctia ndng d6 ethanol chira HCl 1% dén ham lwong
va hiéu suit chiét BCR (n = 3).
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Két qua & hinh 1 cho thay khi ting néng dod ethanol (chira HCl 1%) tir 50% lén
70%, ham lwong BCR tang tir 16,70 + 0,22 mg/g 1én 21,15 * 0,43 mg/g, twong &ng
hiéu suit chiét tang tlr 69,87 + 0,91% lén 88,49 + 1,79%. Khi tiép tuc tang ndng do
ethanol 1én 80 - 90%, ca hai chi tiéu déu gidm. Nhw viy, ethanol 70% chira HCl 1%
cho ham lwong va hiéu suit chiét BCR cao nhit trong pham vi khdo sat, nén dwoc lwa
chon cho cc nghién ctru tiép theo.

4. Anh hwéng cia ty 1é DL/DM, théi gian va s6 Ian chiét

Chiét hoi lwu véi ethanol 70% chira HCl 1%, khao sat IAn lwot véi ty 1€ DL/DM,
thoi gian chiét va s6 1an chiét; thong s6 dwoc lwa chon & khdo sat trueéc dwoc co dinh
cho khdo sat tiép theo. Két qua dwoc trinh bay trong bang 3.

Bang 3. Anh hwong ctia ty 16 DL/DM, thoi gian va s6 1an chiét dén ham lwong
va hiéu suat chiét BCR (n = 3).

Yéu to Mircyéutd  Hamlwong BCR (mg/g) Hiéu suit chiét BCR (%)

1:5 16,63 £ 0,20 69,58 + 0,85

Ty 18 1:10 21,15 + 0,43 88,49 + 1,79
DL/DM 1:15 21,45 + 0,02 89,75 + 0,08
1:20 21,79 + 0,50 91,17 + 2,09

15 phut 18,93 + 0,43 79,19 + 1,79

Thoi gian 30 phit 21,15 + 0,43 88,49 + 1,79
chiét 60 phit 21,33 0,57 89,26 * 2,39
90 phiit 20,87 + 0,40 87,31+ 1,66

<& i Dich chiét lan 1 21,11 % 0,60 88,31 + 2,50
it Dich chiét I3n 2 1,09 + 0,08 4,55 + 0,33
Dich chiét I4n 3 0,51+ 0,03 2,13 +0,14

Két qua & bang 3 cho thay khi tang ty 1é DL/DM tir 1:5 1én 1:10 lam tdng ro6 hiéu
sudt chiét, nhwng khi tang ti€p dén 1:15 va 1:20 chi cai thién thém & mirc nhé. Vi vy,
ty 1& 1:10 dwoc lwa chon dé khdo sat dnh hwdng ctia thoi gian chiét. Khi tang thoi
gian chiét ttr 15 - 90 phut, hiéu suat ting manh trong 30 phut dau, gin dat trang thai
on dinh & 30 - 60 phut va gidm nhe & 90 phut. C6 dinh thoi gian chiét trong 30 phut,
khdo sat s6 lan chiét, két qua cho thdy & lan chiét thi nhat thu héi 88,31%, nhung &
lan thi hai va thir ba chi thu thém lan lwot 4,55% va 2,13%. Nhw vy, diéu kién thich
hop dé chiét xuat bai thuéc HLGDPT dwa trén chat danh ddu BCR la: Nguyén liéu dang
bot nira thé, chiét hoéi lwu véi ethanol 70% chiva HCl 1% & nhiét d6 séi cia dung moi,
ty 1é DL/DM la 1g/10mL, chiét mét lan trong 30 phut.
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BAN LUAN

Bai thuéc HLGDPT gébm Hoang lién,
Hoang b4, Hoang cdm va Chi t&; cac
nhém hop chit dic trung la alcaloid,
flavonoid va glycosid iridoid, v&i cac chit
dai dién gbébm berberin, baicalin va
geniposid [1]. BCR dwoc chon lam chit
danh diu do berberin 1a alcaloid dac
trung cia Hoang lién va Hoang ba. Theo
Duoc dién Viét Nam V, ham lwong BCR
t6i thiéu 1a 3,5% & Hoang lién, 2,5% &
loai P chinense va 0,33% & loai P
amurense [3]. Quy doi theo ty 1é bai
thu6c, ham lwong toi thiéu ly thuyét la
15,50 mg/g khi dung Hoang ba loai P
chinense hoac 11,16 mg/g khi dung loai
P amurense, tinh theo dwoc liéu kho kiét.
Ham lwong BCR xac dinh trong bai thudc
(23,90 + 0,40 mg/g) cao hon cac mirc t6i
thiéu ly thuyét nay.

DE c6 can clr xdy dung quy trinh bao
ché cao 18ng tir bai thuéc, nghién cru nay
da khdo sat anh hudng cua kich thuwoc
tiéu phan dwoc liéu, phwong phap chiét
va cac thong s6 co ban nhit clia mét quy
trinh chiét xuat. Siéu 4m & 60°C cho hiéu
suat chiét BCR 1a 41,61%, cao hon so véi
ho6i lwvu (39,09%), nhung khéng khac
biét 16n. Hoi lwu van dwoc lua chon do
phu hop véi hé théng thiét bi khi ning
quy mo; siéu am cling dwoc ghi nhan c6

hiéu qua do6i véi chiét alcaloid tir Hoang
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lién [5]. Gidm kich thwdc nguyén liéu lam
tang dién tich ti€p xuc va rut ngin quing
dwong khuéch tan néi hat [2], do d6 bot
ntra thod lam ting hiéu suit tir 24,80%
1én 39,09% so v&i bot thd. Tuy nhién,
nghién qua min c6 thé gy déng banh va
khé loc; vi vy, bot nira tho la phu hop véi
chiét xuat BCR tir bai thu6c HLGDT.
Dung méi la mot trong nhirng yéu to
quan trong cia mét quy trinh chiét xuat,
do kha nang hoa tan phu thudc vao dac
tinh ctia chat muc tiéu va dung méi. V&i
bai thuéc HLGDT, loai dung moi va viéc
acid héa lam thay ddi hiéu suit chiét
BCR. Khi khong acid héa, methanol cho
hiéu suét cao hon ethanol 90% (64,88%
so v&i 39,09%); sau khi bo sung HCl 1%,
ethanol 90% lai cho hiéu suit cao hon
methanol (82,33% so v&i 72,19%). Véi
ca 3 loai dung moi khao sat, acid héa da
cai thién ro rét hiéu suat chiét BCR.
Ethanol 70% chtra HCl 1% cho hiéu
sudt cao nhat trong pham vi khdo sat
(88,49%), phu hop véi vai tro ctia hé
ethanol - nwéc trong thim wét, treong
n& duoc liéu va hoa tan hoat chat [2].
Teng va Choi xac dinh diéu kién t6i wu
cho berberin tir Hoang lién la ethanol
64,75%, ty 1€ DL/DM la 1/32,40 mL/g,
80°C va 5,61 gio, nhung khong acid hoa
dung méi [6]. Trong chiét dung méi tang
téc, Chen va CS ghi nhin ethanol 60%
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chira HCI 0,5% cho hiéu suit chiét cao
nhit doi v&éi ba alcaloid; tuy nhién,
ethanol 80% chtra HCl 0,5% dwoc chon
dé€ han ché tac hé thdéng [7]. Khac biét
gitra cac nghién ctru c6 thé do doi twong,
phwong phép chiét va diéu kién acid hoa.
Vi vay, ethanol 70% chira HCl 1% chi
dwoc xem la diéu kién phu hop trong
pham vi khdo sat d6i véi HLGDT.

Ty 1é DL/DM 1g/10mL, chiét hoi lwu
mot 14n trong 30 phat dwoc lwa chon
trén co s& can bang giita hiéu suit va yéu
td ky thuit - kinh té. Tang ty 1é tir 1:10
lén 1:20 chi lam tang hiéu suit tw
88,49% lén 91,17%; kéo dai thoi gian
dén 60 phut chi ting hiéu suit lén
89,26%, con lan chiét thi hai va th& ba
thu thém 4,55% va 2,13%. Viéc han ché
dung méi, thoi gian va sé lan chiét gidp
gidm lwong dung méi c6 dic, tiét kiém
nang lwong va gidm nguy co phan huiy
hoat chit khi ti€p xiuc véi nhiét. Tuy
nhién, BCR chi dai dién cho nhém
alcaloid c¢6 nguén gbc cha yéu tw
Hoang lién va Hoang b4, chwa phan 4nh
ddy da kha nadng chiét xuit cic nhém
hoat chit khac trong bai thudc. Do do,
cin danh gid thém hiéu suit chiét
baicalin tir Hoang cAm va geniposid tir
Chi tr d€ xac nhan tinh pht hop caa diéu
kién da lwa chon, dong thoi diéu chinh
cac thong s6 néu can khi tién hanh ning
cip quy mé chiét xuit.

KET LUAN

Nghién ctru da xac dinh anh hwdng
cla cac yéu t6 khdo sat dén hiéu suat
chiét BCR tir bai thu6c HLGDT. Piéu kién
chiét phu hop trong pham vi khao sat
theo BCR 1a st dung nguyén liéu dang
bot nira thé, chiét hoi lwu mot 1an trong
30 phut bang ethanol 70% chira HCI 1%,
véity1é DL/DM 1 g/10 mL.

Loi cam on: Nhom tac gia tran trong
glri 10l cdm on Hoc vién Quan y va Bénh
vién Béng Qudc gia Lé Hitu Trac da hd

tro cho nghién ctru nay.
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