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METHOD DEVELOPMENT FOR THE DETERMINATION OF BERBERINE
IN SPRAY SOLUTION USED IN THE TREATMENT OF WOUND INJURIES
ON SKIN BY HPLC-DAD
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ABSTRACT

Objectives: To preliminarily investigate extraction conditions, and to develop and validate
a method for quantification of berberine in a spray solution intended to support the
treatment of skin lesions.

Methods: Research subjects are the spray solution for treating skin injuries. Reverse
phase liquid chromatography method coupled with DAD.

Results: Chromatographic conditions were as follows: stationary phase, Hypersil C18
column; mobile phase, a mixture of phosphate buffer [0.05 mol/L potassium dihydrogen
phosphate with 0.05 mol/L sodium heptane sulfonate (1:1) containing 0.2% triethylamine,
adjusted to pH 3.0 with phosphoric acid] and acetonitrile (60:40); detection wavelength,
345 nm; flow rate, 1.0 mL/min; injection volume, 10 pL. The method was validated for
system suitability, specificity, linearity (y = 87584x - 24472, R* = 0.9993), precision
(intra- and inter-day RSD: 1.07-1.21), accuracy (mean recovery: 99.73%), limit of
detection (LOD: 0.92 pg/mL), and limit of quantification (LOQ: 2.79 pg/mL). All validation
parameters met AOAC guidelines.

Conclusion: The developed and validated method is applicable for the quantitative
determination of berberine in spray formulations for supporting skin lesion treatment.

Keywords: Berberine, HPLC, the spray solution for treating skin injuries.
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XAY DUNG QUY TRINH DINH LU'QO'NG BERBERIN TRONG DUNG DICH
XIT HO TRO' PIEU TRI TON THU'O'NG DA BANG PHU'O'NG PHAP HPLC-DAD

Nguyén Thi Thu Huy&n’, Vi Thi Minh Thu
Trudng Cao dang Duoc Trung uong Hai Duong - 324 Nguyén Luong Bang, P. Lé Thanh Nghij, Tp. Hai Phong, Viét Nam
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ABSTRACT

Muc tiéu: Khao sat so bd diéu kién chiét, tién hanh xay dung va thdm dinh quy trinh dinh
luvong cac hoat chét berberin trong dung dich xit hé trg diéu tri tén thuong da.

Phuong phap nghién ciru: D&i tuong nghién ctu la dung dich xit ho tro diéu tri tdn thuong
da tir nano bac va mét sé dugc liéu; sir dung phuong phap sac ky long pha dao ghép néi
dau do DAD.

K&t qua: Piéu kién sac ky: pha tinh la cét Hypersil C18, pha déng gém hdn hop dung dich
dém phosphate [0,05 mol/L kali dihydrophosphat v&i 0,05 mol/L natri heptan sulfonat
(1:1) chira 0,2% triethylamin, diéu chinh t&i pH 3,0 bang acid phosphoric] va acetonitril
(60:40); budc séng phan tich 345 nm, t8c d6é dong: 1,0 mL/phut; thé tich tiém mau: 10 pL.
Quy trinh dugc thadm dinh vé tinh tuong thich hé théng, tinh dac hiéu, tinh tuyén tinh (y =
87584x - 24472 v6i R2 = 0,9993), d6 chinh xac (RSD trong ngay va khac ngay trong khoang
1,07-1,21); d6 dung (ty & thu hoi trung binh 99,73%); LOD = 0,92 pg/ml; LOQ = 2,79 pug/ml;
dat yéu cau quy dinh theo huéng dan ctia AOAC.

Két luan: Phuong phap da xay dung va thdm dinh c6 thé ing dung dé dinh lugng berberin

c6 trong dung dich xit hé trg diéu tri t6n thuong da

Tir khéa: Berberin, HPLC, dung dich xit hé tro diéu tri t6n thuong da.

1. DAT VAN DE

T6n thuong hd trén da la mot bénh ly chiém ty &
khoang 80% & cac bénh nhan giam kha nang van
dong, khong con kha nang van dong, bénh nhan tiéu
dudng cé bién chirng [1]. D& phong va diéu tri tdn
thuong hd trén da hién nay trén thi truong coé cac
dang ché& phadm nhu cbn sat khuan, dung dich iod,
nudc oxy gia, kem béikhang sinh[1]... Tuy nhién, cac
ché& pham nay khéng chi gay sét khi sir dung ma con
c6 thé lam cham qua trinh lanh vét thuong, khdng
thich hop khi phai dung kéo dai va thudng xuyén, cé
nguy cd cao gay khang khang sinh. Bén canh do, xu
hudng phat trién céc san pham tir dugc liéu ngay
nay cang dugc chu trong. Cong thic dung dich xit
hé trg diéu tri tén thuong hd & da tir nano bac va mot
s6 dugc lieu sdn c6 nhu hoang déng, hoang lién,
¢6 nho ndi, nghé, kim ngan hoa cé tac dung khang
khudn trong thuc nghiém. Pinh lugng dudc hoat
chat chinh clia mét cay thuéc hodc mot bai thudc
c6 y nghia quan trong trong viéc tiéu chuan hoa va
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nghién cltu phéat trién san pham co6 ngudn géc ty
nhién, gép phan hién dai héa y hoc c6 truyén, gitp
dua nhirng bai thudc ¢ phuaong kinh dién trg thanh
san pham dugc kiém soat chat lugng; dam bao tinh
an toan, hiéu qua, kinh t& khi si* dung phong chira
bénh.

Trong cac dugc liéu clia sdn pham xit ho trg diéu tri
tén thuong hd & da thi berberin & hoat chat quan
trong c6 trong hoang lién, hoang dangva cé tac dung
khang khuan. D& c6 nhiéu nghién ctru dinh lugng
berberin trong dugc liéu va trong cac bai thudc [2-
5]. Nghién clu nay dugc thuc hién véi muc tiéu
chinh la xay dyng va thadm dinh quy trinh dinh lugng
berberin trong sdn pham xit hé trg diéu tri tén thuong
da bang phuong phap HPLC-DAD. Tir d6, chuan héa
s&n pham xit hoé tro diéu tri tdn thuong da bao ché
tUr nano bac va mét s8 dugc liéu sdn c6 nhu hoang
dang, hoang lién, cd nho ndi, nghé, kim ngan hoa.
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2. DOI TUONG VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén vat liéu va déi twong nghién ctru

Mau thir 1a dung dich xit hd trg diéu tri tén thuong hd
trén da cé cong thirc nhu bang 1.

Bang 1. Céng thirc dung dich xit
hé tro diéu tri tén thuwong hé & da

Ham

STT wong

Thanh phan

Cao hén hop dugc liéu (hoang
1 dang, hoang lién, co6 nho ndi, 5g
nghé, kim ngan hoa)

2 Nano bac 10 ppm
3 PEG 40 78

4 Glycerin 5g

5 Acid boric 1,58
6 Kali sorbat 0,15g
7 | Ethanolva nudc tinh khiét vira dt 30 ml

Dung dich xit hd trg diéu tri t6n thuong hé trén da
dugc san xuéat tai Trung td&m Nghién clru va Kinh
doanh Dugc, Trudng Cao didng Dugc Trung uong Hai
Duong. Quy cach déng goi: lo thay tinh 30 ml.

- Hoa chéat: nudc cat, ethanol 96, natri lauryl sulfat,
kali dihydrophosphat, acetonitril, methanol, acid
phosphoric, natri heptan sulfonate, triethylamin dat
tiéu chudn phan tich cho chay may HPLC.

- Ché&t chuén: palmatin clorid SKS: C0221313,
berberin clorid SKS: C0420168.04 cua Vién Kiém
nghiém thudc Trung uong.

-Thiét biva dung cu nghién cttu: hé théng sac ki ldng
hiéu nang cao HPLC Hitachi L5000, hé thong quang
phé UV-VIS Thermo Evolution 60S, can phan tich
10-4 A&D, co6t sac ki Hypersil C18 (250 x 4.6 mm,
5um) va cac dung cu thuy tinh chinh xac khac.

2.2. Phuong phap nghién cttu
Khao sat quy trinh chiét berberin tir dung dich xit hd

trg diéu tri tén thuong hd & da tir nano bac va cao
dac duagc liéu.

- Mau chuén: can chinh xac 0,200g berberin clorid
chuan hoa tan trong 200 ml nudc néng. Sau dé lam
lanh thém nudc dén 1000 ml. Lay chinh xac 10 ml
dung dich nay pha loang véi nudc vira da 100 ml.
Pem do d6 hap thu (AS).

-Khao sat chiétxuat: khdo sat dieu kién chiét tir mau
nghién clru thay doi lAn lugt dung méi chiét, ty &
lwgng san pham/dung méi. Khao sat 1, mau A1-A3
tugng ng véi khao sat dung méi chiét la methanol,
nudc, ethanol. Tinh nbng dé dya vao do hap thu cua
3 mau dua trén do hap thu clia mau chuén va lua
chon dung moi cho dé hép thu tot nhat. Tiép theo,
khao sat 2, mau B1-B5 dugc khao sat ty l& luong san
pham/dung méi da dugc lua chon tir khao sat 1 vdi
luvong san pham lay tuong (ng la 5g, 10g, 15g, 20g,
25g. Chuén bi lap lai 3 lan cho m&i mAu khao sat.
Loc va hoa loang dén d6 thich hop dem do d6 hap
thu ctia dung dich & budc séng 345 nm (sao cho do
hép thu namtir0,20 dén 0,80). So sanh théng ké céc
gia tri ham lugng berberin c6 trong san pham va lua
chon luong mau phu hop.

-Khao sat diéu kién HPLC: khao sat hé dung méipha
doéng, t8c dd dong, thé tich tiém mau sao cho thu
duoc séc ky do cé pic clia berberin tach tét; pic gon,
céan déi, thai gian phan tich khéng qué dai.

- Thadm dinh phuong phép phéan tich: thuc hién theo
huéng dan cua AOAC [1] véi céc tiéu chi dugc tham
dinh trong nghién clu géom: tinh tuong thich hé
thong, tinh dac hiéu, khoang néng do tuyén tinh, dé
dung, do chinh xac, gigi han phat hién (LOD) va gidi
han dinh lugng (LOQ).

- XUr ly théng ké: cac so liéu thi nghiém dugc xir ly
bang phan mém Microsoft Excel véi mic y nghia
théng ké p < 0,05.

3. KET QUA NGHIEN cUU

3.1. Két qua khao sat quy trinh chiét berberin tir
dung dich xit ho trg diéu tri tdn thuwong hé & da tir
nano bac va cao dac duwoc liéu

Bang 2. Ham lugng berberin tai cac diéu kién khao sat (n = 3)

Dung moi chiét A1 A2 A3
Do hap thu (A) 0,425 0,390 0,411
Ham lugng berberin (mg/ml) 0,0216 0,0198 0,0208
Luong mau thiy B1 B2 B3 B4 B5
Do hap thu (A) 0,091 0,211 0,308 0,425 0,536
Ham lugng berberin (mg/ml) 0,0107 0,0156 0,0216 0,0272
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Nhu vay, dung moi hoa tan methanol c6 dd hap thu
UV cao nhat nén methanol la dung moi phu hop lua
chon cho viéc hoa tan berberin tir dung dich xit hé
trg diéu tri tdn thuong da tir nano bac va cao dac
dugc liéu. Luong mau tir 10-25g ¢6 dd hap thu ndm
trong khoang 0,2-0,8 phu hgp véi diéu kién dinh
lwgng. Dé tiét kiem mau va dung méi, lwa chon mau
phéan tich la 10g.

3.2. Lva chon diéu kién sac ky

Chuén berberin cho céc cuc dai hdp thu & budc
song 228, 264 va 345 nm. Chon budc séng 345 nm
dé cai dat detector DAD.

Sau cac thyc nghiém bang nhiéu hé dung moi
pha déng khac nhau, hé pha déng t6i wu gobm hén
hgp dung dich dém phosphate [0,05 mol/L kali
dihydrophosphat véi 0,05 mol/L natri heptan
sulfonat (1:1) chira 0,2% triethylamin, diéu chinh
t6i pH 3,0 bang acid phosphoric] va acetonitril ty 1&
60:40 cho pic cac hoat chéat chinh tach ra khoi nhau
va tach khai céc tap khac va pic can déi.

Kh&o sat thé tich tiém mau bang cach thay déi thé
tich tiém mAau tr 5-25 pl. K&t qua cho thay, thé tich
tiém mau 10 plva 15 pl cho kha nang quan sat pic
t6t. DE tiét kiém mau, chung tdi chon thé tich tiém
mau & 10 pl.

Khao sat téc dd dong bang cach thay déi 0,7-1,5 ml/
phut. Qua khao sat cho thay téc dé dong 1,0 ml/phut
la phu hgp nhét, thoi gian phén tich ddm bao dudi
10 phut déng thoi pic tach tot. Do do, chang toi lua
chon téc do dong 1,0 ml/phut.

Qua khao sat, chung tdi lwa chon dugc diéu kién sac
ky nhu bang 3.

Bang 3. Piéu kién chay sac ky dinh luwong berberin

Cotsac ky | Hypersil C18 (250 x 4,6 mm, 5 pm)
Detector DAD & budc séng 345 nm
H6n hop dung dich dém
phosphate [0,05 mol/L kali
dihydrophosphat vé&i 0,05 mol/L
Pha dong natri heptan sulfonat (1:1) chira
0,2% triethylamin, diéu chinh t6i
pH 3,0 bang acid phosphoric] va
acetonitril (60:40)
T6c d6 dong 1 mUphut
Thé tich
tiém mau 10l
Nhiét do cot Nhiét dé phong
3.3. Tham dinh quy trinh dinh lvgng
Tinh dac hiéu

Tién hanh chay sic ky mau chuan, mau thir va mau
trdng. K&t qua trén sac ky do cho thay: mau thir cho
pic cé thai gian lwu twong Ung vdi thai gian lwu cla
mau chuén berberin; pic cla berberin & mau thur
ré rang, can doi, tach hoan toan khoi pic tap. Pong
thdi, mau trdng khong thay xuat hién pic cé thai gian
lwu twong Ung véi mau chuan va mau thu.

Tinh tuwong thich hé théng

Tién hanh tiém lap lai 6 1an dung dich mau chuén
berberin clorid c6 néng dé khoang 30 pg/ml va
palmatin c6 ndng do khoang 20 pg/ml vao hé thong
sac ky. St dung palmatin dé xac dinh su phu hgp
culia hé théng theo Dugc dién Viét Nam V yéu cau RS
khong nhd han 1,5 [7]. Két qua khao sattinh phihgp
hé théng séc ky dugc trinh bay & bang 4.

Bang 4. K&t qua kiém tra tinh thich hop clia hé théng sac ky

Berberin Palmatin
STT
Thaoi gian lwu (phat) Dién tich pic Thoi gian lwu (phat) Dién tich pic
1 5,645 2498940 3,985 1651879
2 5,642 2515311 3,964 1629981
3 5,642 2516287 3,955 1599235
4 5,643 2515541 3,966 1587542
5 5,640 2516305 3,977 1645711
6 5,642 2513184 3,988 1628741
Trung binh 5,642 2512594.667 3,973 1623848
SD 0,002 6786.111 0,012 25491.992
RSD (%) 0,03 0,27 1,18 1,57
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Do léch chuén tuong déi cla thdi gian luu va dién  Bang 5. K&t qua khao sat dé ding cuia phuong phap

tich pic berberin clorid lan lugt & 0,03% va 0,27%. LLl’ng - Lung

Do léch chuén tuong d8i ctiathdi gian luuva diéntich STT ?crr::r: tigrl]e&c chugn h‘gih(l:/o)
pic clia palmatin clorid lan luwgt 1a 1,18% va 1,57%. vao tim lai

2 pic tach hoan toan (Rs= 3,24). Nhu vy, phuong 1 20,08 | 1737542 | 20,12 | 100,18
phap str dung dinh lugng berberin la phu hop. 5 20,05 | 1709896 | 19,80 | 98,75
Khoang néng dé tuyén tinh 3 20,11 | 1729574 | 20,02 | 99,58
Chuén bi it nhat day 5 nong dé dung dich chuén 4 30,01 | 2557991 | 29,48 | 98,24
berberin, tién hanh sic ky nhu céc diéu kién da 5 30,09 | 2644080 | 30,47 | 101,25
chon.Danh gia méitwong quan giita ndng dé va dién 6 30,03 | 2594563 | 29,90 | 99,57
tich pic thdng qua do thj va hé s6 R2. Trong khoang 7 40,06 | 3449328 | 39,66 | 99,00
nong d6 khao sat co sy tuwang quan tuyén tinh chéat 8 40,11 | 3515258 | 40,41 | 100,75
ché gitra ndng d6 berberin véi dién tich pic véi dudng 9 40,02 | 3488979 | 40,11 | 100,23
thang hoi quy tuyén tinh lay = 87584x - 24472 (hé s6 | Trung binh 99,73

tuong quan R2 = 0,9993). RSD (%) 0,98

Phuong phap cé dé thu hdi 98,24-101,25% (n&m

Po dung

Tién hanh bang phuong phap thém chuén vao mau
th(r dé thu dugc cac dung dich mau tu tao c6 ndong
dé 20, 30, 40 pg/ml, mdi néng do tién hanh trén 3

trong giGi han 98-102%) véi RSD L& 0,98% (RSD <
2%). Do do, phuong phap dat yéu cau vé do dung.

PO chinh xac

Tinh chinh xac clia phuong phap dugec danh gia theo

dé lap lai (thuyc hién trén 6 mau thir trong cung diéu
kién sac ki, cung ngay, cung kiém nghiém vién) va do
chinh xac trung gian (thuc hién trén 6 mau thir trong
cung diéu kién sic ki nhung khac ngay). K&t qua thu
dugc & bang 6.

thi nghiém riéng biét. Ti€én hanh dinh lugng lai lugng
chuén trong cadc mau trén, tir dé tinh todn dugc ty &
thu hoi. Két qua dugc trinh bay tai bang 5.

Bang 6. K&t qua danh gia do lap lai va dé chinh xac trung gian ctia phuwong phap

Po lap lai P06 chinh xac trung gian
STT
tR Dién tich pic | Ham lugng (%) tR Diéntich pic | Ham lugng (%)
1 5,645 2498940 101,98 5,634 2599976 100,41
2 5,642 2515311 99,95 5,597 2588697 100,92
3 5,642 2516287 98,76 5,612 2598711 99,79
4 5,643 2515541 99,55 5,628 2678421 101,77
5 5,64 2516305 99,95 5,642 2598715 99,56
6 5,642 2513184 100,45 5,601 2518862 98,26
Trung binh 5,642 2512594.667 100,11% 5,619 2597230.333 100,12
RSD 0,03 0,27 1,07 0,33 1,95 1,21

Gi6ihan phéat hién (LOD)va gigi han dinh luong (LOQ)

Dua trén dudng chuén dé xac dinh LOD va LOQ cla
berberin: LOD = 0,92 pg/ml; LOQ = 2,79 pg/ml.

g Crossrefd)) 154 -

Dua vao gia tri ctia thoi gian luu, dién tich pic, ty
& ham lugng déu cho RSD < 2% & c4 6 mau trong
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4. BAN LUAN

Phuong phap dinh lugng berberin dugc xady dung
bang ky thuat sic ky long hiéu nang cao (HPLC)
s dung pha d4o véi cot C18, pha dong gom hén
hop dung dich dém phosphate [0,05 mol/L kali
dihydrophosphatvdi0,05mol/Lnatriheptansulfonat
(1:1) chtra 0,2% triethylamin, diéu chinh t&i pH 3,0
bang acid phosphoric] va acetonitril (60:40). Day (&
hé dung méi rat phu hgp dé phan tich céc alkaloid
c6 tinh base y&u nhu berberin va palmatin bang ky
thuat HPLC pha dao. Céc diéu kién sac ky khac nhu
t&c dd dong 1,0 ml/phut, thé tich tiém mau 10 plva
phat hién bang detector UV & budc séng 345 nm.
Phuong phap cho thoi gian luu 8n dinh va phan tach
ré rang berberin v3i cac tap va palmatin - mot dong
phan thuong gap trong dugc liéu chira berberin. So
sanh véi phuong phap dinh luwgng berberin trong bai
thudc Tam hoang thang clia Doan Thi Ai Nghia va
cong sy thi LOD = 1,51 ppm va LOQ = 4,56 ppm [3],
cho thay phuong phap trén xay dung co gia tri tuong
duong nén cé thé thay su phl hap vé phuong phap
dinh lvgng nhu céac tac gia khac da lam trudc dé.

5. KET LUAN

Nghién cltu da tién hanh khao sat dugec dung mai
va lwgng mau thd dung dich xit hd trg diéu tri t6n
thuong da dem thir la: dung moéi methanol va lugng
mau dem thtr 1& 20 ml dung dich. Quy trinh dinh
lugng bang HPLC-DAD s dung pha tinh la cot
Hypersil C18 (250 x 4,6 mm, 5 um), pha déng gobm
hén hop dung dich dém phosphate [0,05 mol/L
kali dihydrophosphat vé&i 0,05 mol/L natri heptan
sulfonat (1:1) chira 0,2% triethylamin, diéu chinh tdi
pH 3,0 bang acid phosphoric] va acetonitril (60:40);
budc song phén tich 345 nm, téc do dong: 1,0 mL/
phut; thé tich tiém mau: 10 pL; da dugc thdm dinh
dat cac tiéu chivé tinh phu hop hé théng sac ky, tinh
chon loc, khoang ndng do tuyén tinh, d6 chinh xac,
do dung va gidi han phat hién theo yéu cau AOAC.
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