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Summary

A remedy of physician Nguyen Thien Chung which comprises 13 medicinal herbs (BT) has been
using for spinal degeneration treatment due to it analgesic and anti-inflamatory activities.
Quantification of asperulosidic acid, one major bioactive coumpound of BT, plays an important role
in controlling the quality of the extract of BT. This study was conducted to develop a method for
asperulosidic acid quantification in extract of BT by high performance liquid chromatography (HPLC).
Different contitions for asperulosidic acid extraction and HPLC determination from extract of BT was
screened and the best condition was selected. The HPLC method was validated according to the
ICH guidelines on system suitability, specificity, linearity, precision and accuracy. The method of
sample preparation was optimized using methanol as a solvent for asperulosidic acid extraction and
the ratio of BT extract and methanol was at 500:25 (mg/ml). The best HPLC condition for
determination of asperulosidic acid employed a C18 Syncronis column (250x4.6 mm; 5 um), a
detection wavelength of 236 nm, a column temperature of 30 °C, a flow rate of 1 ml/min, and an
injection volume of 10 ul. Mobile phase was mixture of acetonitrile and H3PO4 0.1 % at a ratio of
10:90 (v/v). There was good correlation between peak areas and asperulosidic acid concentrations
(r? = 0.9998). The RSD values of inter-day precision were found to be at 0.41 %. The recovery
percentages were of 95 — 105%. The HPLC method for asperulosidic acid quantification in the
extract of BT was reported for the first time. The proposed method met the requirements of
validation and could be useful for establishing the quality standards of the extract of BT and its
related products.

Keywords: Asperulosidic acid, HPLC, the spinal degeneration remedy.

Pat van dé diéu tri thanh cong bénh thoai hoa cot sdng

Bai thubc (BT) thoai hoa cot séng cla Lwong
y Nguyén Thién Chung la bai thubc gébm 13
dwoc liéu (ma dé, cbi xay, cd tranh, day mang
bat, rau meo, y di, cé xwdc, nhau, ding dinh,
mia do, rau bg, mwép gai, dinh lang 1a xé). BT
da dwoc Luwong y Nguyén Thién Chung s dung
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mot sb tinh 1an can. Nam 2020, Nguyén Cao
Sang va CS. da chirng minh cac tdc dung giam
dau va khang viém cuta BT trén chuot [,

Acid asperulosidic (hinh 1) I& mét hoat chat
ctia BT dwoc ghi nhan cé tac dung khang viém
véi co ché gidm san xudt oxit nitric (NO),
prostaglandin E2 (PGE2), yéu t6 hoai t&r khéi u
(TNF-a), interleukin-6 (IL-6) va (rc ché synthase
oxit cam &ng (iNOS), cyclooxygenase-2 (COX-
2) 2. V&i muc tiéu xay dung tiéu chudn co s&
va gop phan kiém soat qua trinh san xuét cao
chiét tr BT, viéc dinh lwong acid asperulosidic
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trong cao chiét BT can dwoc dwoc nghién ciu.
Vi vay, nghién cru dugc thwe hién véi muc tiéu
la xay dwng va thdm dinh quy trinh dinh lwong
acid asperulosidic trong cao chiét t» BT bang
phwong phap HPLC.
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Hinh 1. C4u tric héa hoc cia
acid asperulosidic

P6i twong va
nghién ctru

D6i twong va nguyén liéu

Cao khd phun séy BT (sb 16 NC1019), acid
asperulosidic chuan lam viéc (ham lwong
97,41 %) dwoc cung cap béi Khoa Dwoc, Dai
hoc Y Dwgc Thanh phé H6 Chi Minh. Methanol
dat tiéu chudn phan tich (Hang Merck, D).
Acetonitril (Scharlau, Tay Ban Nha) va nwéc cat
2 14n dat tiéu chuén dung cho HPLC.

Phwong phap nghién ciru

Khao sét quy trinh xd Ii mau

Chon loai dung mobi chiét xuét
asperulosidic chuén bj mau thiy

Dung dich dbi chiéu: Dung dich acid
asperulosidic ndng dd 30 ug/ml trong methanol.

Dung dich thé: Can chinh xac khoang 500
mg cao BT, cho vao binh dinh mrc 25 ml. Thém
20 ml methanol, siéu am 15 phat, d& ngudi dén
nhiét do6 phong, bd sung methanol dén vach, lac
déu, loc. Tién hanh twong tw v&i cac dung méi
ethanol, acetonitril va nuéec.

So sanh két qua chiét xuat bang phuwong
phap séc ky I&p méng (TLC) véi hé dung mai
trién khai CH3Cl — MeOH — H.0 (65:35:10, 1&p
dwéi) va phat hién bang thuéc thtr H2SO4 10%
trong ethanol (sy & 105 °C). Dwa vao két qua
TLC Iya chon dung méi chiét duoc acid
asperulosidic va it tap nhét.

Khado sat chon ty 1é cao BT : dung moéi
chuén bj mau they

Dung dung méi chiét xuat dwoc chon & trén
dé khado sat chon ty 1& cao BT : dung moi

phwong phap

acid

chudn bi mau thir. Tién hanh thyc nghiém véi 2
ty Ié cao BT : dung méi sau:

Ty 1é 1: Can chinh xac 500 mg cao BT va
chiét véi 25 ml dung méi dwoc chon.

Ty 1é 2: Can chinh xac 500 mg cao BT va
chiét v&i 50 ml dung méi dwoc chon.

Chiét xuét bang phwong phap siéu am trong
15 phut, chuén bi 3 mau thi riéng biét cho méi ti
l&. Kiém tra hiéu suét chiét acid asperulosidic
cta 2 ti I& khado sat bang phwong phap HPLC
theo diéu kién sac ky dwoc chon. Chon ti 1& cé
thé tich dung mai chiét thap va chiét dwoc tbi da
chét diém chi acid asperulosidic.

Khao sat diéu kién HPLC dinh Iwong
acid asperulosidic trong cao BT

Kh&o sat diéu kien HPLC dinh lwong acid
asperulosidic trong cao BT s dung hé théng
Shimadzu LC-2030C 3D plus, detector PDA
(Nhat Ban), cot séc ky C18 Syncronis ™ (250 x
4,6 mm; 5 um) va tién cot HQ 105 C18 (10 x
4,6 mm; 5 ym) (Thermo Scientific, My), nhiét dé
cOt 30 °C, bwéc song phat hién 236 nm, thé tich
tiém mau 10 pl. Tham dd mét sé chwong trinh
pha déng (bang 1). Chon diéu kién HPLC sao
cho pic acid asperulosidic tach hoan toan khéi
cac pic tap trong mau thlr va cac théng sb sac
ky dat yéu cau.

Bang 1. Céc pha déng khao sét diéu kién HPLC
dinh lwgng acid asperulosidic trong cao BT

Diéu kién % % % dung dich
pha déng acetonitrii nwéc  H3:PO40,1%
/ 12 88 -
1l 12 - 88
11l 10 - 90

Tham dinh quy trinh dinh Iwong acid
asperulosidic trong cao BT

Thédm dinh quy trinh dinh lwong  acid
asperulosidic trong cao BT theo hwdng dan cla
ICH vé tinh twong thich hé théng, tinh d&c hiéu,
tinh tuyén tinh, a6 chinh xac va doé dang .

Két qua va ban luan

Khao sat quy trinh x li mau

Chon loai dung méi chuan bji méau tha

Két qua TLC khao séat thanh phan dich chiét
cao BT badng 4 dung méi khac nhau (nwéc,
methanol, acetonitril, ethanol tuyét doi) duwoc
trinh bay trong hinh 2.

84

TAP CHI Y DUQC HQC SO 6 - THANG 10/2020



Khéo sédt chon ty 1€ cao BT : dung méi
methanol chuan bi mau thie

AS: Dung dich acid ~Bang 2. Ham lugng acid asperulosidic
asperulosidic doi chiéu chiét dugc voi 2 ty Ié cao BT:methanol khao sat
ACN: Dich chiét

acetonitril L Ham Iwong acid

Et: Dich chiét ethanol Ty I¢ cao BT : ;

asperulosidic trong cao

tuyét ddi methanol (mg/mi) (%, ki/kl)
- : Me: Dijch chiét 500:25 0,345 + 0,002
i methanol 500:50 0,345 + 0,001

H20: Djch chiét nuéc

) Bang 2 cho thdy ham Ilwong acid
| AS ACN Et Me HO asperulosidic chiét dwoc véi 2 ti 1& cao BT :
o methanol khao sat khac nhau khéng cé y nghia
théng ké (p > 0,05). Nhw vay, véi cing moét
lwong cao BT, khi dung gép déi lwgng dung moi
chiét xuat methanol, lwong acid asperulosidic
chiét dwoc khoéng tidng thém. Vay, dung méi
methanol va ty 1&é cao BT : methanol (500:25)
dwoc chon lam diéu kién chiét xuat acid

Hinh 2. TLC phén tich cac djch chiét cao BT
bang cac dung méi chuan bi mau khac nhau

Két quad TLC cho thAy acetonitrii gan nhw
khéng  chiét dwoc chat  diém  chi
acid asperul‘osidic.,EthanoI tuyét déi, methanol asperulosidic trong phwong phap chudn bi
va nwdc déu chiét dwgc acid asperulosidic, 3y th. '
trong dé methanol chiét dwgc nhiéu chat diérp Khao sat didu kién HPLC dinh lwong
chi acid asperulosidic va kéo theo it tap chat 4¢id asperulosidic trong cao BT )
hon. Vi vay, methanol dwoc chon lam dung moi Két qua khao sat cac chwong trinh pha dong
chiét xuat acid asperulosidic tlr cao BT dé dieu ypj ¢ dinh lwong acid asperulosid trong mau

ché mau ther. thlr cao BT dwgc trinh bay trong hinh 3.
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Hinh 3. S&c ky d6 HPLC phéan tich m4u thd» cao BT
voi cac chuwong trinh pha dong khac nhau
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Hinh 3 cho thdy diéu kién Il cé pic acid
asperulosidic dat yéu cau vé do6 phan giai. Vi
vay, chon chwong trinh Il 1a hé dung mdi rira
gidi dé dinh lwong acid acid asperulosidic trong
mau thr cao BT.

Quy trinh dinh lwong acid asperulosidic
trong cao BT

Mau chuén: Can chinh xac khodng 1 mg
acid asperulosidic chudn vao binh dinh muc
10 ml, thém 7 ml methanol, si€u am 15 phut,
dé& ngudi, bd sung methanol dén vach, lac déu,
loc qua mang loc 0,45 um.

MAu thde: Can chinh xac khoang 500 mg cao
BT cho vao binh dinh m&c 25 ml. Thém 20 ml
methanol, siéu am 15 phat, d& ngudi dén nhiét
dd phong, bd sung methanol dén vach, l&c déu,
loc qua mang loc 0,45 um.

Diéu kién HPLC: May HPLC Shimadzu LC-
2030C 3D Plus, detector PDA (Nhat Ban),
cot C18 Syncronis ™ (250 x 4,6 mm; 5 um),
buwéc song phat hién 236 nm, nhiét dé cét 30 °C,
tbc dd dong 1 ml/phat, thé tich tiém mau 10 pl.
Pha déng gom acetonitril va dung dich H3PO4
0,1% v&i ty 1é 10:90.

Ham lwong acid asperulosidic (%) trong cao
BT dworc tinh theo céng thirc:

St, Sc: Dién tich pic acid asperulosidic cta
méu thir va méu chuén.

C: Néng dé dung djch acid asperulosidic
chuén (ug/mi).

my: Khoi lwong cén cda méu thdr (da tror d6
ém) (mg). )

a: Ham lwgng cua acid asperulosidic chuéan.

Tham dinh quy trinh dinh lwong acid
asperulosidic trong cao BT

Tinh twong thich hé théng

Két qua khao sat tinh twong thich hé thdng
dwoc trinh bay trong bang 3. Cac théng sb thoi
gian lwu, dién tich pic c6 RSD% < 2 %. Hé sb
bat d6i, do phan giai, s6 dia ly thuyét dat yéu
cau phan tich. Vay, phuong phap HPLC dinh
lwgng acid asperulosidic trong cao BT dat tinh
twong thich hé théng.

Bang 3. Tinh tuong thich hé théng cta phwong phép dinh lvong
acid asperulosidic trong méu thi

STT tr (phat) S (mAU.s) DO phén giai Rs1 D6 phan gidi Rs2 Hé sb kéo dubi N
1 10,21 556703 1,57 1,65 1,16 4583
2 10,23 552482 1,50 1,64 1,16 4521
3 10,28 554652 1,53 1,67 1,07 4266
4 10,27 557890 1,56 1,66 1,01 4236
5 10,24 553445 1,59 1,64 1,12 4139
6 10,34 558378 1,57 1,61 1,01 4106
B 10,26 555592 1,55 1,65 1,09 4309
% RSD 0,44 0,44 Rs=1,5 Rs21,5 0,8<As<1,2
Tinh dic hiéu 10,2 phut). S&c ky dd cta mau thir cho pic ¢6

Hinh 4 cho thdy séc ky dd cla mau tréng
khéng cé pic xuét hién trong khodng thoi gian
lwu twong ng véi thoi gian lwu clha pic acid
asperulosidic trong mau chudn (khoang

thédi gian Iwu twong ng voéi pic  acid
asperulosidic trong mau chuén. Khi thém chuén
vao mau thir, chiéu cao va dién tich pic acid
asperulosidic trong mau tht tang.
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Hinh 4. S&c ky dé HPLC khéo sét tinh d&c hiéu cda quy trinh dinh long acid asperulosidic

trong cao BT (tr cua acid asperulosidic la 10,2 phut)

Dé tinh khiét pic acid asperulosidic trong mau chuan va mau thir dat yéu cau (hinh 5).
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Hinh 5. D4 tinh khiét pic (peak purity) acid asperulosidic trong mau chuén va méu thi

Tinh tuyén tinh

Két qua khao sat mdi twong quan giira

dién tich pic va ndéng do acid asperulosidic

dwoc trinh bay trong bang 4 va hinh 6.

Bang 4. Tinh tuyén tinh cda quy trinh dinh luong acid asperulosidic

Néng dé (ug/ml) Dién tich dinh
39,8095 334170
90,1569 762294
99,5238 846965
134,6498 1140625
172,1176 1461547

208,4145 1750461

TAP CHI Y DUQC HQC SO 6 - THANG 10/2020

87



2000000

§ = 8422,81x
R? = 0,0998

1500000

1000000

Dién tich pic

500000 -

0

0 50 100 150

Néng do pg/ml

200 250

Hinh 6. Twong quan giita ndng dé va dién tich
pic acid asperulosidic

Do lap lai va do chinh xac trung gian

Két qua khao sat do 1ap lai va do chinh xac
trung gian cua quy trinh dinh lwong acid
asperulosidic trong cao BT duwoc trinh bay trong
bang 5.

Bang 5. D¢ ldp lai va do chinh xac trung gian cua phwong phap dinh ltong

Ngay 1 Ngay 2
STT Dién tich Ham lwong acid asperulosidic Dién Ham lwong acid asperulosidic
pic trong cao BT (%) tich pic trong cao BT (%)

1 557618 0,345 558154 0,346

2 552683 0,341 556111 0,343

3 556308 0,343 557491 0,344

4 557779 0,344 559794 0,345

5 554107 0,342 556525 0,344

6 557926 0,344 558840 0,345

B 0,343 0,344

RSD (%) 0,47 0,31

Gié trj théng TB =0,344 %
ké 2 ngay RSD =0,41 %

Ham Iwgng trung binh cla acid asperulosidic
trong cao BT la 0,343 % va RSD nhé hon 2%.
Nhw vay, qui trinh dinh lwgng acid asperulosidic
trong cao BT dat yéu cau vé do lap lai.

Gi¢i han phat hién (LOD) va gi¢i han
dinh lvgng (LOQ)

Tién hanh phan tich mau chudn acid
asperulosidic & ndng dd con cé thé xuét hién tin
hiéu clGa chat phan tich va xac dinh i 1& S/N.
Phan tich chuan asperulosidic acid & néng dd

40 pg/ml, sau d6 pha lodng dan dén khi dung
dich chuan khéng con xuét hién tin hiéu cla
chéat phan tich (bdng 6). Nong d6 dung dich
chuédn Ia 0,08 pg/ml, thi ty 1& cla tin hiéu va do
nhiéu dwong nén S/N = 3, dat trong khodng tir
2-3. Nhw vay, ndng d6 0,08 pg/ml la gi¢i han
phat hién (LOD) clia phwong phap. Gidi han
dinh lvgng (LOQ) = 3 x LOD = 3 % 0,08 = 0,24
pg/ml 4,

Bang 6. Két qua xac dinh ndng do gi6i han LOD

Néng d6 chuén (ug/ml) 40 10

2 04 0,08 0,008

Dién tich pic 340883 84863

16916

3487 1063 Khéng co tin hiéu

D6 dung

D6 dung duwoc tién hanh bang cach thém
chat chuan acid asperulosidic vao mau thtr & 3
mirc 80%, 100% va 120% so v&i ndng do acid
asperulosidic  dinh  lwgng (ham lwong

acid asperulosidic trong cao BT la 0,343 %
dwoc dwa vao két qua trung binh do Iap lai,
bang 5). M6i mau dwoc Iap lai 3 1an. Két qua
khdo sat d6 dung dwoc trinh bay trong bang 7.
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Bang 7. Két qué khéo sét d6 dung

Mipc néng dé thém vao

Ti 1é héi phuc (%)

Gia tri trung binh

99,80
80% 97,39 TB =98,60%
? 98’61 RSD = 1,22%
99,79
100% 97,98 TB =99,24%
? 99’95 RSD =1,10%
98,91
TB = 100,28%
. ,
r20% 072 RS0~ 121%

Theo yéu ciu vé dd hdi phuc va RSD %
twong (rng v&i ndng do chét phan tich, ti 1& phuc
héi cho phép phwong phap dinh lwong acid
asperulosidic trong khoang 95 - 105 % (ham
lwgng trung binh acid asperulosidic trong cao
BT la 0,343 %, bang 5) B. Vay quy trinh dinh
lwong dat yéu cau vé do dung.

Két luan

Quy trinh dinh Iwgng acid asperulosidic trong
cao BT bang phwong phap HPLC dugc xay
dwng va thdm dinh. Két qua thdm dinh dat cac
yéu cau vé tinh twong thich hé théng, tinh tuyén
tinh, d6 dac hiéu. B6 chinh xac trung gian la
0,41 % va do dang dat yéu cau véi do phuc hoi
trong khoang 95-105 %.

Céng trinh nghién ctru duoc tai tro theo dé
tai ma sb 103.2019.01 cép béi S& Khoa hoc va
Cbéng nghé Tinh An Giang.
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