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Summary

Asperulosid is a bioactive compound of white flower snake-tongue grass (Hedyotis diffusa,
Rubiaceae), a traditional herbal used for protecting liver and antioxidant effect. This study was
conducted to develop a method for asperulosid quantification in Herba Hedyotis diffusae by high
performance liquid chromatography (HPLC). Sample preparation methods and HPLC conditions
were screened and selected. The quantitation method was validated on its system suitability,
specificity, linearity, precision and accuracy. Methanol was selected as extraction solvent for sample
preparation at a material: Methanol ratio of 500 mg/ 25 ml. The best HPLC condition for asperulosid
determination employed Phenomenex C18 (25 cm x 4.6 mm; 5 um), a detection wavelength of
238 nm, a column temperature of 30 °C, a flow rate of 1 ml/min, and an injection volume of 10 pl.
Mobile phase was mixtures of acetonitrile and H3PO, 0.1 % at a ratio of 9 : 91 (v/v). There was good
correlation between peak areas and asperulosid acid concentrations (r2 = 0.9996). The RSD values
of inter - day precision were found to be at 0.75 %. The recovery percentages were of 95 — 105 %.
The proposed method met the requirements of validation and could be useful for improving the
specification of Herba Hedyotis diffusae.

Keywords: Asperulosid, HPLC-PDA, Herba Hedyotis diffusae.

Dat van dé

Bach hoa xa thiét thao 1& mé6t dworc liéu phd
bién & nwéc ta, véi cong dung chinh la chéng
oxy hoéa, bado vé gan, ha men gan, tac dung
khang viém [ % Asperulosid (hinh 1) la mot
trong nhitng hop chét iridoid chinh cia bach
hoa xa thiét thao, c6 tac dung khang viém véi
co ché gidm san xuét oxit nitric ?. Hién nay,
chuyén luan Bach hoa xa thiét thdo trong Dwoc
dién Viét Nam V chuwa quy dinh viéc dinh lvgng
asperulosid. Vi vay, nham muc dich kiém soat
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va nang cao chat lwong dwoc liéu bach hoa xa
thiét thdo trén thi truong, tiéu chi dinh lwong can
duwoc nghién ctu phat trién. Nghién ciru thuc
hién v&i muc tiéu xay dwng quy trinh dinh lwgng
asperulosid trong dwoc liéu bach hoa xa thiét
thdo bang phwong phap HPLC - PDA.

OH

Hinh 1. C4u triic héa hoc cta asperulosid
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Nguyén
nghién ctru

Nguyén liéu

Dugc liéu bach hoa xa thiét thdo (Herba
Hedyotis diffusae) dat tiéu chudn Duwoc dién
Viét Nam V, dwoc cung cap bdi Bénh vién
Y hoc cé truyén Thanh phé H6 Chi Minh.

Héa chat, thiét bi

Chét chuan asperulosid (ham lwong 98,42 %)
dwoc mua tai Cong ty Chengdu Biopurify
Phytochemicals. Methanol dat tiéu chudn phan
tich (Hang Merck, Buwc). Acetonitrii (Hang
Scharlau, Tay Ban Nha) va nwéc cét 2 1an dat
tiéu chuén dung cho HPLC.

May HPLC Shimadzu LC-2030C 3D plus,
detector PDA (Nhat), cot sac ky Phenomenex
C18 (250 x 4,6 mm; 5 um) va tién cot HQ 105
C18 (10 x 4,6 mm; 5 ym) (Thermo Scientific,
M¥).

Phwong phap nghién ctru

Khéo séat quy trinh xt Ii mau

Chon loai dung méi chiét xuét asperulosid

Dung dich di chiéu: Dung dich asperulosid
ndng dé 30 ug/ml trong methanol.

Dung dich thr: Can chinh xac khoang 100 mg
boét dwoc liéu (qua ray s6 355) cho vao binh
dinh mre 25 ml. Thém 20 ml methanol, siéu &m
15 phat, d& nguoi dén nhiét dd phong, bd sung
methanol dén vach, Iac déu, loc. Tién hanh
twong tw lan lwot véi cac dung moéi ethanol,
acetonitril va nwérce.

So sanh két qua chiét xuat bang phuong
phap s&c ky I&p mdéng (SLKM) véi hé dung moi
trién khai CHsCl — MeOH — H,O (65:35:10, I&p
dwéi) va phat hién bang thuéc thr H,SO4 10 %
trong ethanol (sdy & 105 °C). Dwa vao két qua
SKLM Iya chon dung méi chiét duwoc
asperulosid va it tap nhéat.

Khao sat chon ty 1é dwoc liéu : dung méi
chiét xuét asperulosid

Dung dung méi chiét xuat dwoc chon & trén
dé khado sat, tién hanh thwc nghiém véi 2 ty 1é
dwoc liéu : dung mdi khac nhau.

Ty Ié 1: Can chinh xac 100 mg dwoc liéu
va chiét v&i 25 ml dung méi.

Ty 1€ 2: Can chinh xac 100 mg dwogc liéu
va chiét v&i 50 ml dung moi.

Chiét xuit bdng phwong phap siéu am

lie(u va phwong phap

mdéi mau trong 15 phat. Chuadn bi 3 mau thir
riéng biét cho mdi ty I&. Xac dinh Iwong
asperulosid chiét dwoc cla cac ty 1& khdo sat
bang phwong phap HPLC. Tir d6, xac dinh ham
lwgng asperulosid trong dwoc liéu bach hoa xa
thiét thdo. Chon ty Ié dwoc liéu : dung méi cho
lwong asperulosid chiét duwgc cao nhét.

Khéo sat diéu kién HPLC dinh Iwong
asperulosid

Khdo sat diéu kién HPLC dinh lwong
asperulosid trong dwoc liéu bach hoa xa thiét
thao; pha tinh la c6t Phenomenex C18 (250
x 4,6 mm; 5 uym), nhiét do c6t 30 °C, budc song
phat hién 238 nm, thé tich tiém mau 10 pl. Khao
sat mot sd chwong trinh pha déng va chon diéu
kien HPLC dé pic asperulosid tach hoan toan
khoéi cac pic khac va cac thong sb sac ky
dat yéu cau.

Tham dinh quy
asperulosid

Tham dinh quy trinh dinh lwong asperulosid
trong dwogc liéu bach hoa xa thiét thdo theo
hwéng dan céa ICH vé tinh twong thich hé
thdng, tinh dac hiéu, tinh tuyén tinh, d6 chinh
xac, dé dung, gi¢i han dinh lwvgng va gi¢i han
phat hién ©.

Két qua va ban luan

Khao sat quy trinh x& li mau

Chon loai dung méi chiét xuat asperulosid

Két qud SKLM khao sat thanh phan dich
chiét dwoc liéu bach hoa xa thiét thao bang 4
dung méi khac nhau (nwéc, methanol,
acetonitril, ethanol 96 %) dwoc trinh bay trong
hinh 2.

trinh dinh Iwong

L
ASP: Dung dich
chuén asperuloside
ACN: Dich chiét
FEOR R R acetonitril
Et: Dich chiét
g ethanol 96 %
Ty Me: Dich  chiét
o ——_ methanol

H,O0: Dich chiét nuéc

ACN Et Me

Hinh 2. SKLM phan tich céc dich chiét duoc liéu
bach hoa xa thiét thao
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Két qua SKLM cho thay acetonitril va ethanol
96 % chiét dwoc it chat chi diém; methanol va
nwéc déu chiét dwoc asperulosid. Trong do,
methanol chiét dwoc nhiéu asperulosid va it tap
chat hon. Vi vay, methanol duwgc chon lam dung
méi chiét chat chi diém asperulosid.

Khao sat chon ty Ié dwoc liéu : dung méi
methanol chiét xuat asperulosid

Bang 1. Ham luong asperulosid chiét duoc tmg
v0i cac ty 1é duoc liéu/methanol khdo sat

L s Ham Iwong
Ty Ié dwoc . X
ia asperulosid chiét dwoc
liéu/methanol (mg/ml) (%)
0,
100 : 25 0,748 £ 0,003
100 : 50 0,745 £+ 0,005

Két qua HPLC (bang 1) cho thdy ham lwvong
asperulosid chiét dwoc voi 2 ty 18 khéi lwong
dwoc liéu : thé tich methanol khac nhau khong
c6 y nghia thdng ké (p > 0,05). V&i cing mot
lwong duoc liéu khi dung gap déi lwong dung
moi methanol, lwong asperulosid chiét dwoc
khong tang thém. Vi vay, ty lé duwoc
lidu/methanol dwoc chon dé chuan bi mau ther 1a
100 mg/25 ml.

Khao sat diéu kién HPLC dinh lwong
asperulosid

Diéu kién pha dong khao sat dwoc trinh bay
trong bang 2.

Bang 2. Céc diéu kién pha dong HPLC khéo sat

Diéu kién pha déng

Thoi gian va ty I8 thé tich acetonitril trong pha déng

| 0 phut (12 %), 20 phut (12 %), 20,01 phat (90 %),
40 phut (90 %), 40,01 phat (12 %), 55 phut (12 %)

P 0 phat (10 %), 20 phat (10 %), 20,01 phut (90 %),
40 phut (90 %), 40,01 phut (10 %), 55 phut (10 %)

0 0 phut (9 %), 25 phat (9 %), 25,01 phut (90 %),

45 phut (90 %), 45,01 phut (9 %), 55 phut (9 %)
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Hinh 3. Sdc ky dé HPLC phén tich mau thir véi céc diéu kién khéo sat
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Két qua tr hinh 3 cho thiy diéu kién pha
déng | va Il khong tach dwoc pic asperulosid.
Diéu kién pha dong Il cho pic asperulosid tach
hoan toan v&i cac pic khac trén sac ky do. Nhw
vay, diéu kién Il duwoc chon dé dinh lwong
asperulosid.

Quy trinh dinh Iwong asperulosid
trong dworc liéu bach hoa xa thiét thao

M3u chuan: Can chinh xac khoang 1 mg
asperulosid chuan cho vao binh dinh mirc 10 ml,
thém 7 ml methanol, siéu am 15 phat, d& ngudi,
bd sung methanol dén vach, lac déu, loc qua
mang loc 0,22 pm.

M4&u thdr: Can chinh xac khodng 100 mg bot
dwoc liéu (qua ray sb 355) cho vao binh dinh
mec 25 ml. Thém 20 ml methanol, siéu am
15 phuat, d& nguodi dén nhiét dd phong, bd sung
methanol dén vach, l&c déu, loc qua mang loc
0,22 um.

Diéu kién sdc ky: Cot Phenomenex C18
(250 x 4,6 mm; 5 pym), bwéc séng phat hién
238 nm, nhiét d6 cot 30 °C, tbc do6 dong
1 ml/phat, thé tich tiém mau 10 pl. Pha déng
gém acetonitril va dung dich HsPO4 0,1 % VO
tylé 9:91.

Cdch tién hanh: Tiém riéng biét dung dich
chuan, dung dich thtr. Dwa vao dién tich pic thu
duwoc trén sac ky d6 cua dung dich tht, dung
dich chuadn. Ham lwong asperulosid (%) trong
dworc liéu bach hoa xa thiét thao dworc tinh theo
cbng thirc:

5 XC X25
X (%)= —

S, X m, X 1000

S, Se: Dién tich pic asperulosid cia mau tho
va méau chuén

C: Néng d6 dung dich asperulosid chuén
(ug/ml) )

my: Khéi lwong can cuda mau ther (da tree
dé ém) (mg)

a: Ham lwong cia asperulosid chuén

Thiam dinh quy trinh dinh Iwong
asperulosid trong dwoc liéu bach hoa xa
thiét thao

Tinh twong thich hé théng

Két qua khdo sat tinh twong thich hé thdng
dwoc trinh bay trong bang 3. Cac thdng sé thoi
gian lwu (tr), dién tich pic (S) c6 RSD <2 %. Hé
sb bat déi (As), do phan gidi (Rs), sb6 dia ly
thuyét (N) dat yéu cau phan tich. Do d6, phwong
phap da xay dwng dat yéu ciu vé tinh twong
thich hé théng.

Xax 100

Bang 3. Két qua khao sét tinh tuong thich hé théng

STT tz (phat) S (mAU.s) Rs; Rs; As N
1 19,517 204601 2,132 1,523 1,091 9751
2 19,169 203206 1,761 1,592 1,094 9766
3 19,351 202502 1,843 1,59 1,007 10066
4 19,450 205521 1,954 1,622 1,024 9763
5 19,220 203212 1,768 1,687 1,096 9811
6 19,238 206433 1,871 1,512 1,029 10140

B 19,32 204245 1,89 1,55 1,06 9883

% RSD 0,72 0,75 Rs=1,5 Rs=1,5 08<A;=<1.2

*Rs1, Rs2: PO phan gidi cda pic tréc va sau so vdi pic asperulosid trén séc ky dé.

Tinh dac hiéu

Két qua tr hinh 4 cho thdy séc ky dd cla
mau trang (dung méi methanol) khéng cé pic
xuét hién trong khoang thei gian lwu twong ng
véi thoéi gian lwu cla pic asperulosid

trong mau chuén. Sac ky dd ctia mau thtr co pic
c6 thdi gian lwu twong rng voi pic asperulosid
trong mau chuén. Khi thém chuan vao mau tho
thi chiéu cao va dién tich pic asperulosid ting.
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Hinh 4. Séc ky d6 HPLC danh gia do dac higu

Két qua do tinh khiét pic ctia asperulosid trong mau chuan va mau tht (hinh 5) dat yéu cAu.
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Hinh 5. D6 tinh khiét pic asperulosid trong mau chuén va méu tho
Tinh tuyén tinh 700000 - X
£ N > fy oar £ . N y= T737.77x
Két qua khao sat tinh tuyén tinh duwoc trinh o 600000 - "
bay trong bang 4 va hinh 6, c6 moi twong quan A 500000 4 R?=0,9996
gitra dién tich pic va nong do asperulosid v&i 5 400000 -
2=0,9996 £
R IEIR- . X . £. 300000 -
Bang 4. Tinh tuyén tinh caa quy trinh =
. , 2 200000
dinh luong asperulosid
100000 -
X Y Py 5 A 0
Nong dé (ug/ml) Dién tich pic : ‘ ' ‘
12,66 96773 000 020 040 060 080
18,69 145966 pg/ml
37,37 285022 Hinh 6. Twong quan gitra ndng dé
49,43 379848 va dién tich pic asperulosid
62,09 485904
74,75 574901
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Bang 5. Két qua xtr ly théng ké khao sét tinh
tuyén tinh cua quy trinh dinh luong asperulosid
trong dworc liéu bach hoa xa

Théng sé Asperulosid
R’ 0,9998
Phuong trinh hoi quy 7737,77x - 778,40
y= Byx+B
Hé sé B, 7737,77
Gié tri t cia hé sb B, 103,49
Hé s6 B - 778,40
Gig tri t ctia hé s6 B -0,22
Giatri F 10709,35
Gia tri Fo,05 7,71
Gia tri ty o5 2,77
Khoang néng dé khao sat 12,66-74,75

(kg/mi)

Két qua xtr ly théng ké cho thay gia tri F thuc
nghiém I&n hon gia tri Foes nén phuwong trinh
hdi quy twong thich. Gia tri t ciia hé sb By 16n
hon to05 Nén hé s6 By ¢6 y nghia. Gia tri t clia hé
s6 B nhd hon tyos nén hé sb B khong co y
nghia. Vay phwong trinh héi quy tuyén tinh ddi
v&i asperulosid la y = 7737,77x.

D6 Iap lai va dé chinh xac trung gian

Két qua khao sat do 1ap lai va dd chinh xac
trung gian dworc trinh bay trong bang 6.

Bang 6. D¢ lap lai va dé chinh xac trung gian

Ham lwgng e £
STT asperulosid (%) G;(Z tzrl’:ggcg
Ngay 1 Ngay 2
1 0,7525 0,7546
2 0,7399 0,7435
3 0,7550 0,7563 Trung binh:
4 0,7597 0,7598 0,752 %
5 0,7487 0,7506 RSD: 0,79 %
6 0,7520 0,7530
B 0,751 0,753
RSD (%) 0,89 0,74

Ham Iwong trung binh cla asperulosid la
0,751 % va RSD nhé hon 2 %. Nhw vay, quy
trinh dinh lwgng asperulosid trong duwoc liéu
bach hoa xa thiét thao dat yéu cau vé do I&p lai
va dé chinh xac trung gian.

Gi¢i han phat hién (LOD) va gié¢i han
dinh lwong (LOQ)

Tién hanh phan tich mau chuédn & ndng do
con co thé xuét hién tin hiéu cta chét phan tich
va xac dinh ti 18 S/N. Phan tich chuan
asperulosid & néng do6 36 ug/ml, sau d6 pha
lodng dan dén khi dung dich chuan khéng con
xuét hién tin hiéu cta chét phan tich (bang 7).
Néng dd dung dich chuén 1a 1,8 ug/ml, thi ty &
cua tin hiéu va d6 nhiéu dwong nén S/N = 3, dat
trong khodng tv 2 - 3. Nhw vay, ndng do 1,8
pg/ml la gidi han phat hién (LOD) cha phuwong
phap. Gi¢i han dinh lvgng (LOQ) = 3 x LOD
=3x1,8=54 ug/ml .

Bang 7. Két qua xac dinh néng do giéi han LOD

Asperulosidic acid (ug/ml) 36 18

7,2 3,6 1,8 0,9

Dién tich pic 275202

137603

55039 27482 13760 Khdng c6 tin hiéu

D6 dung

D6 dung duoc tién hanh bang cach thém
chat chuén asperulosid vao mau thtr & 3 mdc
80 %, 100 % va 120 % so véi nong do
asperulosid dinh lwgng (ham lwgng asperulosid
trong dwoc liéu bach hoa xa thiét thdo la 0,751 %
dwoc dwa vao két qua trung binh do I&p lai,
bang 5). M6i mau dwoc lap lai 3 1an. Két qua
khao sat do dung dworc trinh bay trong bang 8.

Bang 8. Két qua khdo sat dé dung

Mdc nong dé  Ti lé hoi phuc Gid tri
thém vao (%) trung binh
i ma eI
o wa R
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Theo y&u ciu vé dd héi phuc va RSD %
twong (rng véi ndbng dd chat phan tich, i 1é phuc
hdi cho phép phuwong phap dinh lwong
asperulosid trong khoang 95 - 105 % . Két
qua nghién ctu cho thdy ti I8 hdi phuc trung
binh ttr 96,46 - 99,88%. Do do, quy trinh dinh
lwong dat yéu ciu vé do dang.

Két luan

Quy trinh dinh lvong asperulosid trong duoc
liéu bach hoa xa thiét thdo da dwoc xay dwng va
tham dinh céc tiéu chi theo huwéng dan cda ICH.
Két qud thdm dinh dat cac yéu cau vé tinh
twong thich hé théng, tinh tuyén tinh, d6 dac
hiéu, d6 chinh xac cao (RSD la 0,89 %), d0
dung voi d6 phuc hdi trong khodng 96,46 -
99,88 %. Vi vay, quy trinh dinh lwgng co thé
dwoc ing dung dé dinh lwgng asperulosid trong
dworc liéu bach hoa xa thiét thao.

Bai bao la mét phan két qué thudéc dé tai
nghién ctru cép S& Khoa hoc va Céng nghé
Thanh phé H6 Chi Minh. Quy phét trién Khoa
hoc va Céng nghé Thanh phé Hb Chi Minh da
hé tro kinh phi cho viéc thuc hién dé tai.
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