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Dinh lwgng catalpol trong cu oiong Dia hoang 19 thu hi & Phi Tho
bdng sac ky long hiéu nang cao
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Vién Nghién ciru Ung dung va Phat trién, Truong Dai hoc Hing Virong, phuwong Néng Trang, TP Viét Tri, tinh Phii Tho, Viét Nam
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Tom tit:

Hoat chét catalpol trong cu giéng Dia hoang 19 1a thanh phé‘in hoéa hoc quan trong c6 tac dung ha duwong huyét, loi
tiéu, nhuan trang; diung trong hd tro diéu tri bénh dai thao dwong, thiéu mau nio cuc bd, mit tri nhé va duge Duge
dién Viét Nam V (2017) quy dinh 1am chit danh diu dé kiém tra chit lwrgng dwge li¢u. Nghién ctru nay nhim xiy
dung quy trinh dinh lugng catalpol trong ci giéng Dia hoang 19 bang sic ky 16ng hiéu nang cao (HPLC) dé phuc vu
cong tic danh gia chit lwgng duwoc lidu. Két qua di lua chon dwge diéu kién sic ky phu hop 1a sir dung ¢t gemini
C18 (250x4,6 mm, 5 pm), detector 210 nm, pha dong acetonitrile - acid phosphoric 0,1%, toc dé dong 0,6 ml/phut.
Dién tich pic va ndng dé catalpol c6 twong quan tuyén tinh chit (r=0,9999), dang ham Y = 21887X + 26213. Quy
trinh c6 d9 diing, dd lip lai tot véi RSD<2%. Két qua dinh lwgng catalpol trong ci giong Dia hoang 19 dat 1,25%.

Phuong phip HPLC dwoc dp dung 1a phit hop dé dinh hrgng catalpol trong cii giong Dia hoang 19.

Tir khéa: catalpol, dia hoang 19, dinh lwong, sic ky 16ng hiéu niing cao (HPLC).

Chi s6 phén loai: 1.6

1. Mé dau

Gidng Dia hoang 19 duoc cong nhén 14 gidng méi va luu
hanh ¢ Viét Nam tir thang 8/2020 [1]. O Viét Nam ngudn
giéng va dugc liéu Dia hoang déu duoc nhép tr Trung Qudc,
nén cac mau nghién ctru dé danh gid, xay dung chat luong
cho duoc liéu ndy co ban 1a duge phan tich trén mau nhap
ndi [2-4]. Hién tai, chua c6 cong bd danh gia chit lugng
duoc liéu gay trong tir gidng Dia hoang 19 tai Viét Nam.
Hoat chét catalpol la thanh phén héa hoc quan trong, duoc
Dugc dién Viét Nam V nim 2017 [4] quy dinh lam chét
danh dau dé kiém tra chat lugng dugc li¢u Dia hoang. Hoat
chit catalpol thudc nhém iridoid glycosid, c6 tic dung ha
duong huyét, loi tiéu, nhuan trang [5, 6], hd tro diu tri bénh
thiéu mau ndo cuc bd, mét tri nhd [7, 8]. Catalpol kich thich
lam tang sir dung glucose thong qua ting tiét B-endophin tir
tuyén thuong than va kha ning tong hop glycogen & chudt
dai thao duong, do d6 lam ting sir dung glucose dé giam
duong huyét [9, 10]. Catalpol c6 tac dung trc ché cac phan
g viém trong té bao hinh sao thong qua trc ché hoat dong
ctia nf-kB - yéu t6 quyét dinh 16n ddi voi co ché chong viém
day than kinh [11]. Do véy, hoat chat catalpol dang dugc
quan tim nghién ctru, phét trién thanh nguyén li¢u thudc.
Két qua nghién ciru gop phan xdy dung phuong phap danh
gia chat lugng duoc lidu giy trong tir gidng Dia hoang 19
tai Viét Nam.
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2. Vat liéu va phuong phap nghién ciiu
2.1. Vit ligu

Mau nghién ciru 1a cii trong tir gidng Pia hoang 19 dugc
thu hoach tai xa Dan Quyén, huyén Tam Nong, tinh Phu
Tho vao thang 3/2021, ché bién theo Duoc dién Viét Nam
V, chuyén luén Dia hoang [4], ma s6 DPH1901, mau dugc
lIuu tai Trung tdm Dugc li€u, Vién Nghién ctru Ung dung
va Pht trién.

2.2. Héa chit, nguyén ligu

Chat chuan catalpol dat do tinh khiét 98,2% (Chengdu
Herbpurify, Trung Qudc), sb 16 RFS-Z0051180315, mau
duoc Iuu tai Trung tdm Dugc li€u, Vién Nghién ctru Ung
dung va Phat trién. Cac hoa chit khac gdm acetonitril
(Merck), acid phosphoric (Merck), methanol (Merck), nudc
ct hai 1an dat tiéu chuan chay may HPLC.

2.3. Thiét bi, dung cu

May HPLC Shimadzu, can di¢n to (Thuy Sy).

2.4. Diéu kién sic ky

Cot gemini C18 (250%4,6 mm, 5 um), detector & budc
song 210 nm, téc d6 dong 0,6 ml/phit, thé tich tiém 10 pl,
pha dong acetonitril (ACN) - acid phosphoric 0,1% (5/95,
v/v) [4].
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Abstract:

The active ingredient catalpol in the Rehmannia glutinosa
variety 19 roots is an important chemical component.
Catalpol has hypoglycemia, diuretic, and laxative
effects; it is used to support the treatment of diabetes,
ischemic cerebral, and dementia, and it is regulated
by Vietnamese Pharmacopoeia V (2017) as a marker
to check the quality of medicinal herbs. This study
aimed to develop a procedure for quantifying catalpol
in the root of Rehmannia glutinosa varieties 19 by high-
performance liquid chromatography (HPLC) to evaluate
the quality of medicinal herbs. The research results have
selected suitable chromatographic conditions using
the Gemini C18 column (250x4.6 mm, 5 pm), detector
at 210 nm, mobile phase acetonitrile - phosphoric acid
0.1%, and flow rate at 0.6 ml/min. The peak area and
catalpol concentration have a strong linear correlation
with r=0.9999, Y = 21887X + 26213. The procedure has
good accuracy and repeatability with a relative standard
deviation (RSD) <2%. Quantitative results of catalpol in
the root of the R. glutinosa varieties 19 reached 1.25%.
The HPLC method is suitable for quantifying catalpol in
the root of R. glutinosa varieties 19.

Keywords: catalpol, high-performance liquid
chromatography (HPLC), quantification, Rehmannia
glutinosa varieties 19.

Classification number: 1.6
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2.5. Dung dich chuin

Hoa tan catalpol chuan trong methanol dé dugc dung
dich ¢6 ndéng d6 1000 pg/ml.

2.6. Dung dich thir

Tién hanh can 0,8 g bot dugce liéu, thém 50 ml MeOH,
cho trong binh, lic déu rdi can. Pua mau vao chiét hdi luu
1,5 gio, dé ngudi va céan lai, rdi thém MeOH vira du dén
lwong ban déu, lic déu, loc qua mang 0,45 pum [4].

2.7. Thim dinh quy trinh dinh lugng

Tham dinh quy trinh dinh lugng catalpol gdm céc chi
tiéu nhu d6 thich hop, do dac hi¢u, do lap, tuong quan tuyén
tinh, d§ ding, gidi han phat hién (LOD) va gidi han dinh
luong (LOQ) theo Théong tu sé 32/2018/TT-BYT cua B
truong Bo Y té nam 2018 [12] va Quyét dinh s6 07/2013/
QP-QLD cuia Cyc Quan Iy Duoc, Bo Y té [13].

D¢ thich hop: Chuan bi dung dich catalpol chudn (ndng
d6 200 pg/ml), tién hanh sic ky 6 lan. Xéac dinh cac thong
s6 thoi gian luu (T, ), dién tich pic (Spic), gia tri binh quan,
do 1éch chuan twong doi (RSD) cua S . Néu RSD<2% thi
hé thong c6 tinh thich hop cao [12, 13].

D¢ dac hiéu: Tién hanh phan tich cac mau tréng, dung
dich catalpol chuén, dung dich thtr, dung dich thtr thém
chuan catalpol. Mau tring phai khong dugc cho tin hiéu
phan tich [12, 13].

B¢ Igp: Tién hanh sic ky 6 1an ddi véi dung dich thir.
Néu RSD<2% thi quy trinh c6 d¢ 1ap tt [12, 13].

Twong quan tuyén tinh: Tt dung dich chuan 1000 pg/ml
tién hanh pha 5 miu ¢6 ndng d6 25, 50, 100, 200 va 400 pg/
ml rdi tién hanh phan tich HPLC. Khao sat sy twong quan
cia S voi nong do catalpol theo ham Y = aX + b bang
phuong phap binh phuong t6i thiéu. Néu hé s tuong quan
r>0,999 thi quy trinh dinh lugng c6 do tuyén tinh tot [12,
13].

D¢ dung: Nghién ctru sir dung dung dich thir lam dung
dich khong thém chuén. Dung dich thém chuan duoc tao
ra bang viéc lay dung dich thir va thém mot luong catalpol
chuin & cac ndng d6 10, 50 va 100 pg/ml vao mau thir. Moi
murc thém chuén ldp lai 6 1an. Ham lugng catalpol duoc tinh
dwa vao ham Y = aX + b. Do dting phai ndm trong khoang
98-102%, khoang xac dinh c6 RSD<2% [12, 13].
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Gioi han phat hién (LOD) va gioi han dinh lvong (LOQ):
Dung dich thir dugc pha loang thanh cac mau LOD1, LOD2,
LOD3, LOD4... Lan luot tiém 10 pl tng mau vao hé théng
HPLC. Xéc dinh ty I¢ S/N (Signal to Noise ratio), S 1a chiéu
cao tin hiéu cta chit catalpol, N 1 nhidu dudng nén. LOD
dugc chap nhan tai ndng do c6 S/N=3. LOQ duoc chip
nhan tai ndng do c6 S/N=10 [12-14].

3. Kétqua
3.1. Khao sat quy trinh dinh lugng

Quy trinh dinh luong catalpol duoc tién hanh khao sat
cac diéu kién sic ky trén hé thdng phan tich HPLC [4], két
qua di Iya chon diéu kién sic ky phi hop 1a st dung cot
gemini C18 (250x4,6 mm, 5 um), detector 210 nm, pha
dong Acetonitril (ACN) - acid phosphoric 0,1% (5/95, v/v),
toc do dong 0,6 ml/pht, thé tich tiém 10 pl, thoi gian phan
tich 17,8 phut.

3.2. Tham dinh quy trinh dinh lwong

D¢ thich hop: Két qua danh gia do thich hop cia quy
trinh dugc téng hop trong bang 1 cho thiy, do 1éch chuin
tuong d6i cia T, (RSD=0,17) va S (RSD=0.21) déu
<2%, h¢ thong HPLC c6 tinh thich hgp cao va dam bao do
on dinh cta quy trinh dinh luong catalpol [13].

Bang 1. Két qua tham dinh tinh thich hop cla hé théng HPLC.

Thir tw Thoi gian luu (phat)  Dién tich pic (mAU.s)
1 17,9 4372062

2 17,93 4382001

3 17,95 4389020

4 17,88 4393934

5 17,87 4390001

6 17,91 4398390

Xtb 17,91 4387568

RSD (%) 0,17 0,21

D4 ddc hiéu: Két qua danh gi do dac hiéu cua quy trinh
dugc thé hién trén sic ky @6 (SKD) ¢ hinh 1 cho thdy, mau
trang (1) khong cho pic nao trén SKP. Trén SKD dung dich
thtr (3), dung dich thtr thém chuin (4) cho mot pic ¢o thoi
gian luu twong ting so voi cua catalpol trén SKP dung dich
chuin (2), T, cua catalpol ¢ 3 mau (2, 3, 4) 1a tvong duong
nhau (khoang 17,8 phut). Quy trinh dinh luong va hé théng
HPLC c6 d6 dac hi¢u cao [13].
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Hinh 1. Sic ky db danh gia do dic hiéu cta quy trinh. 1: mau tréng;
2: dung dich chuan catalpol; 3: dung dich thtr dwoc liéu; 4: dung dich thir
dwoc liéu thém catalpol.

Twong quan tuyén tinh: Két qua danh gia twong quan
gira S, voinong dg catalpol cho thay, ching ¢6 tuong quan
tuyén tinh rat chat (r=0,9999>0,9990) va dugc mo phong
bé“mg ham Y =21887X + 26213 [13] (bang 2, hinh 2).

Bang 2. Twong quan giira S, v&i ndng do catalpol.

Nong do (ug/ml) 25 50 100 200 400

S (mAU.s)

e 548627 1091755 2291810 4385020 8776140
Y =21887X + 26213

R?=0,9998; 1=0,9999

)

= 10000000
= Y =21887X + 2621
= 8000000 887X +26213
2 R2=0.9998
= 6000000
=2
= 4000000
&
R 2000000

0

0 100 200 300 400 500
Nong do (ng/ml)

Hinh 2. D6 thj biéu dién méi twong quan gitva S, v&i néng do
catalpol.

Do lap: DO 1ap cua quy trinh dugc danh gia qua 6 lan
thir 1ap miu, két qua cho thay, ham luong trung binh cua
catalpol trong mau dugc liéu Pia hoang 19 1a 1,249%, véi
RSD=0,59%<2% (bang 3), nhu vay quy trinh c6 d¢ lap
cao [13].
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Bang 3. Két qua danh gia do lap lai dung dich thi.

Chi tiéu Lipl Lip2 Lip3 Lip4 Lip5 Lip6
Khoi lugng 0,820 0881 0813 0,842 0818 0,836
duogc liéu (mg)

Lefia rrirs 1242 1246 1251 1253 1255 1,264
catalpol (%)

Ham luong

trung binh (%) 1,249

RSD (%) 0,59

D¢ diing: Két qua danh gia do dung cua quy trinh cho
thiy, ty 1& thu hdi catalpol dat 98,13-100,4% (bang 4) va
nam trong gi6i han cho phép (98-102%) véi RSD 0,83-
1,51% (RSD<2%) cho thdy quy trinh c6 do ding cao [13].

Bang 4. D6 ding cua quy trinh.

Nong d9 chudn Nong do thu D) ding RSD

Thychign o (ug/ml)  hdi (ug/ml) (%) (%)
10 9,89 9890 0,85
Trongngay g, 49,85 99,70 0,94
(n=6)
100 98,13 98,13 1,48
o 10 9,84 98,40 1,06
Cac ngay
lién tiép 50 49,84 99,68 0,83
(n=6) 100 100,40 10040 1,51

LOD va LOQ cua catalpol: Gia tri LOD va LOQ cua
catalpol da duoc xac dinh tai néng do 2 pg/ml cho ty 1€ S/N
1a 3 (LOD=2,0 pug/ml), tai ndng do 6,6 pg/ml cho ty 1& S/N
la 10 (LOQ=6,6 pg/ml).

4. Ban luan

Quy trinh dinh lugng catalpol duogc thuc hi¢n bé“mg
phuong phap HPLC ¢6 wu diém vé do nhay cao, tinh chinh
xac, dg tin cay, dé thyuc hién, chi phi hop ly. Hién nay,
tai Viét Nam, cc trung tdm kiém nghiém va phong kiém
nghiém ctia cac cong ty dugc pham déu duoc trang bi hé
thong phan tich HPLC. Do vay quy trinh nay d& 4p dung,
c6 tinh phé bién cao trong thuyc tién kiém nghiém dugc ligu,
phuc vu cong tac danh gia chét lugng cua co quan quan 1y
nha nude va hoat dong san xuat ciia cac cong ty duoc pham.

Nghién ciru di tién hanh tham dinh quy trinh dinh
luong catalpol, két qua cho thdy, quy trinh dat tinh thich
hop cua h¢ théng, do dac hiéu tot, tuong quan tuyén tinh
chat (r=0,9999), ty 1& thu hdi cao (99,2%) va c6 do dung,
do6 lap cao (RSD<2%), dap tg yéu cau cua B Y té [12,
13]. Két qua nay twong dong véi nghién ctru ciia T.H. Won
va cs (2010) [15] khi dinh lugng catalpol trong 21 mau ct
bia hoang thu thép tai Trung Québc, Han Quéc bé“lng HPLC
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dd xac lap tuong quan tuyén tinh chat giira S va nong
do catalpol (r=0,9985), d6 thu hdi dat 100,1%, ham luong
catalpol trung binh 1a 0,91%. C.Y. Guo va cs (2004) [16]
cling di xac l4p twong quan tuyén tinh chat (r=0,9997), do
thu hoi dat 98,7% trong nghién ctru dinh lugng catalpol
trong ct Dia hoang. Trong mdt nghién ctru khac, Y. Wang va
cs (2016) [17] da dinh lugng catalpol trong 14 cdy Pia hoang
bang HPLC, két qua cho thay c6 twong quan tuyén tinh chit
(r=0,9998), d6 thu hdi dat 102,6%. Nhu véy, phuong phap
dinh luong catalpol trong cu va 14 Dia hoang bang HPLC la
phu hop.

Nghién ciru nay di Iya chon thanh phan pha dong, ty
1¢ acetonitril (ACN) - acid phosphoric 0,1% (5/95, v/v) la
thich hop, don gian va hiéu qua dé xac dinh sy hién dién
va ham luong cua catalpol bang HPLC. Hé dung méi ding
trong nghién ctru khac biét voi hé dung moéi pha dong dugc
sir dung trong mot s nghién ctru khac nhu nude - acetonitril
(95/5, v/v) [17], nude - acetonitril (99,6/0,6, v/v) [16], nudc
- acetonitril (90/10, v/v) [15], etyl acetat - n-butanol - nudc
(2:1:3, v/v/v) [18].

Phuong phap chiét mau hoi luu 1,5 gio véi methanol
10i loc qua mang 0,45 pm duogc sir dung trong nghién ctu
1a don gian, tiét kiém thoi gian, chi phi thap so v6i phuong
phap chiét miu trong phén tich sic ky d6i dong toc do cao
1a mau thir chiét hoi luu 2 1an véi ethanol 75%, duge ¢d dac
va hoa tan lai trong nudc rdi chiét xudt véi etyl acetat va
n-butanol [18].

Ap dung quy trinh xay dung trong nghién ctru vao dinh
luong catalpol ctia ca Dia hoang 19 da cho két qua 1a ham
luong catalpol dat 1,25%, cao hon gép 6 lan theo quy dinh
ciia Dugc dién Viét Nam V (2017) (ham luong catalpol
>0,2%) [4] va cao hon 1,4 lan so v6i két qua dinh lugng
trong nghién ctru cia T.H. Won va cs (2010) [15]. Nhu Véy,
duoc liéu gay trong dam bao chét lwong tot, 1am co so dé
mo rong gdy trong gidng Dia hoang 19 tai khu vuc trung
du mién ni phia Bic, gop phan tao ngudn nguyén liéu chat
luong tdt cho cac cong ty duoc pham.

Hién tai, chua co cic cong bd cua tac gia khac vé xdy
dung quy trinh dmh lugng va danh g1a chét luong dugc lidu
gay trong tr glong bia hoang 19. Két qua nghién ctru nay
g6p phan xay dung quy trinh dinh luong catalpol cho dugc
li¢u Dia hoang 19 tai Viét Nam.

£ ~
9. Ket luan

Nghién ctu da xay dung dugc quy trinh dinh luong
catalpol trong cu gidng Pia hoang 19 thu hai tai Phu Tho
bang HPLC véi diéu kién sic ky cot gemini C18 (250x4,6
mm, 5 um), detector 210 nm, pha dong acetonitril - acid
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phosphoric 0,1%, toc o dong 0,6 ml/phut. Két qua tham
dinh quy trinh cho thiy c6 sy twong quan tuyén tinh chat
gilra S, va ndng d6 chat dang ham Y = 21§87X’+ 26213,
r=0,9999. Quy trinh c6 tinh thich hop h¢ thong tot véi cac
thong s séc ky dat RSD<2%; d¢ dac hiéu cao, d¢ 1ap lai t6t
v6oi RSD<2%; LOD 1a 2 pg/ml, LOQ 1a 6,6 pg/ml, phu hop
dé dinh lugng catalpol trong cti Dia hoang 19.

LO1 CAM ON

Két qua nghién ctru duogc tai trg kinh phi tir dé tai doc
1ap cap qudc gia, ma sé PTDL.CN-03/17. Tac gia xin chan
thanh cam on.
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