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Xay dimg quy trinh dinh hwong acid asperulosidic trong thuég bit tir bai thude h try i r
thodi hda cdt song ciia wong y Neuyén Thién Chung bing phuwong phap HPLC
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Tom tit:

Bai thudc hd trg diéu tri thodi hda cot song ciia lwong y Nguyén Thién Chung (goi la BT) gom 13 vi thude da duge chirng
minh co6 tac dung giam dau, khang viém trén dong vat va di dwgc phat trién thanh dang thude bét. Nghién ciru nay duge
thye hi¢n nham xay dyng phwong phap dinh lwgng acid asperulosidic, chit diém chi trong thudc bot BT, bing phwong
phip sic ky 16ng hiéu ning cao (HPLC). Céc diéu kién xir Iy miu thir va diéu kién HPLC dinh lwong dwoc nghién ciru lya
chon. Quy trinh dinh lrong da dwoc thim dinh theo hwéng din ciia Hoi dong qudc té vé hai hoa cac yéu ciu ki thuat dbi
v6i dwge phim ding cho ngudi (ICH) vé tinh twong thich hé thong, d9 dic hi¢u, tinh tuyén tinh, dd chinh xac va d§ ding.
Methanol dwogc chon 1am dung méi dé chuin bi miu thir va ty 1¢ giira thuc bot BT va methanol 1a 300:25 (mg/ml). Diéu
kién HPLC dugc chon aé dinh lwgng acid asperulosidic gf)m ¢t C18 Shimpack GIST (250%4,6 mm, 5 pm), budc séng phat
hién 236 nm, nhiét do c¢t 30°C, toc do dong 1 ml/phut va thé tich tiém 10 pl. Pha dong la hén hgp ciia acetonitril va H PO,
0,1% vdi ty 1€ 9,5:90,5 (tt/tt). Phwong phap dinh lugng cho thay su twong quan tuyen tinh cao giira di¢n tich pic va nong
do acid asperulosidic (r’=0,9987). Gia tri d9 1éch chuén tuwong doi (RSD) ciia d¢ chinh xdc trung gian l1a 1,24%. Ty 1€ phuc
hoi trong khoing 91,22-99,76%. Quy trinh dinh lwgng acid asperulosidic trong thudc bot BT dép dng cac yéu ciu thim
dinh va c6 thé dwoc ap dung dé xdy dung tiéu chuén va theo doi chét lwgng ciia thude bot BT.

Tir khéa: acid asperulosidic, bai thudc thoai héa cot song, dinh lwgng, HPLC, thudc bot.
Chi 56 phan logi: 3.5

1. Dét van dé

Bai thubc thoai hoa cot séng cua lvong y Nguyén Thién
Chung gdm 13 dugc liéu (Ma d&, Coi xay, Co tranh, Diy
mang bat, Rau méo, Y di, Co xudc, Nhau, Dung dinh, Mia
do, Rau bg, Mudp gai, Pinh lang la x¢) da dugc ching minh
c6 tac dung giam dau va khang viém trén chudt [1]. Bai thudc
da duogc nghién ctru didu ché thanh cong dudi dang cao kho va
xdy dung phuong phép dinh tinh va dinh luong cac chit diém
chi [2, 3]. V&1 muc tiéu tao thudn tién cho nguoi st dung, cao
khoé BT da duoc tiép tuc nghién ciru phat trién thanh dang
thudc bot BT, st dung cac ta dugc cai thién tinh tron chay

Hinh 1. C4u tric héa hoc cua acid asperulosidic.

2. Nguyén liéu va phuong phap nghién ciiu
2.1. Nguyén li¢u

g0m maltodextrin va dextrose voi ty 1¢ cao kho trong thude
bot 1a 30%.

Acid asperulosidic (hinh 1) 1a chét diém chi quan trong
cta cao kho BT [2, 3]. Vi vdy, viéc nghién cru xay dung quy
trinh dinh lwong acid asperulosidic trong thube bot tir BT dé
kiém sodt chit luong va xy dung tiéu chuan co s san phdm
thube bot BT 1a nghién ctru mang tinh cap thiét. Nghién ctru
nay dugc thuc hién voi muc tiéu xay dung va tham dinh quy
trinh dinh lugng acid asperulosidic thudc bot tir BT bang
phuong phap HPLC.
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Thudc bot BT, acid asperulosidic (ham lugng 97,41%)
dwoc cung cap boi Khoa Duge, Truong Pai hoc Y Dugc TP
HO Chi Minh. CHCI, va H,SO, dat tiéu chuan phan tich (Trung
Quéc). Methanol va H, PO dat tiéu chuan phan tich (Merck,
Dtic). Acetonitril (Scharlau Tay Ban Nha) va nudc cat 2 lan
dat tidu chuan dung cho HPLC.

2.2. Phwong phdp nghién ciru

Khdo sdt quy trinh xit Iy mdu: St dung phuong phap sac ky
16p méng (SKLM) dé khao sat chon dung moi chiét xuat acid
asperulosidic trong BT véi diéu kién khao sat nhu sau:
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Abstract:

Nguyen Thien Chung’s remedy which consists of 13
medicinal herbs had been demonstrated its analgesic and
anti-inflammatory effects on animal experiments. This
remedy has further been developed into powder form.
This study was conducted to develop a method to quantify
asperulosidic acid, the important marker in BT powder, by
high-performance liquid chromatography (HPLC). Sample
processing conditions and quantitative HPLC conditions
were screened. The HPLC method was validated according
to the International Council for Harmonisation of Technical
Requirements for Pharmaceuticals for Human Use (ICH)
guidelines for system suitability, specificity, linearity,
precision and accuracy. Methanol was chosen as the solvent
for sample preparation and the ratio between BT powder and
methanol was 300:25 (mg/ml). The selected HPLC conditions
included a C18 Shimpack GIST column (250%4.6 mm, 5 pm),
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
pl. The mobile phase was a mixture of acetonitrile and 0.1%
H,PO, with a ratio of 9.5:90.5 (v/v). The quantitative method
showed a good linear correlation between the peak area
and the concentration of asperulosidic acid (r’=0.9987). The
Relative standard deviation (RSD) value of the intermediate
precision was 1.24%. The recovery was found in a range
of 91.22-99.76%. The HPLC method for asperulosidic acid
quantification in BT powder met the validation requirements
and could be applied to standardise and evaluate the quality
of BT powder.

Keywords: asperulosidic acid, HPLC, powder, quantitation,
the spinal degeneration remedy.
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- Dung dich d6i chiéu gdc: Can 3 mg chét chuan acid
asperulosidic, cho vao binh dinh mtc 10 ml. Thém 9 ml
methanol, siéu am 15 phut, dé nguoi dén nhiét do phong, bod
sung methanol dén vach, lic déu.

- Dung dich dbi chiéu: Cho 1 ml dung dich dbi chiéu gdc
vao binh dinh mérc 10 ml, bd sung methanol dén vach, lac
déu. Dung dich acid asperulosidic ddi chiéu c6 nong do 30
pg/ml trong methanol.

- Dung dich thir: Can 500 mg thudc bot BT, cho vao binh
dinh mac 25 ml. Thém 20 ml methanol, siéu am 30 phut,
dé nguoi dén nhiét do phong, bod sung methanol dén vach,
lac déu, loc. Tién hanh tuong tu vdi cac dung moi ethanol,
acetonitril va nudc.

Trién khai SKLM v6i hé dung méi trién khai CH,CI -
MeOH - H,0O (60:40:10, 16p dudi) va phat hi¢n bang thuoc
thf].’,H2SO A 10% trong ethanol (sdy & 195‘@). Cpon dur}g moi
chiét dugc nhiéu acid asperulosidic nhat dé chuan bi mau thu.

Khao sat chon ty 1¢é thuéce bot BT va dung maoi chudn bi
mau thir: Ding dung moi chiét xuit duoc chon dé khao sat
va chon ty 1€ thudc bot BT va dung moi chuén bi mau thu.
Tién hanh thyc nghiém véi 2 ty 18 thube bot BT va dung moi
nhu sau:

- Ty 18 1: Céan chinh x4c 300 mg thudc bot BT va chiét véi
25 ml dung méi dugc chon.

- Ty 18 2: Cén chinh x4c 300 mg thudc bot BT va chiét véi
50 ml dung moi dugc chon.

Chiét xuit bang phuong phap siéu am trong 30 phut,
chuén bi 3 mau thu riéng biét cho mdi ty 1¢. Kiém tra hiéu
suat chiét acid asperulosidic ctia 2 ty 1& khao sat bang phuong
phap HPLC theo diéu kién sic ky dwoc chon. Chon ty 1& c6
thé tich dung méi chiét thap va chiét dugc tdi da chat diém chi
acid asperulosidic.

Khao sat diéu kién HPLC dinh lwong acid asperulosidic
trong thuéc bot BT: Sir dung hé thong sic ky Shimadzu LC-
2030C 3D plus, detector PDA (Nhat Ban), cot sic ky C18
Shimpack GIST (250x4,6 mm, 5 pum) va tién c6t HQ105C18
(10x4,6 mm, 5 um) (Thermo Scientific, M), nhiét do cot
30°C, budc song phat hién 236 nm, thé tich tiém mau 10 pl.
Thim do mét sé chuong trinh pha dong (bang 1). Chon diéu
kién HPLC sao cho pic acid asperulosidic tach hoan toan khoi
céc pic tap trong mau thir va cac thong sb sic ky dat yéu cau.
Bang 1. Pha déng khao sat diéu kién HPLC dinh lwong acid
asperulosidic trong thudc bot BT.

Diéu kién pha dong % acetonitril % dung dich H,PO, 0,1%
I 10 90
II 9,5 90,5
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Tham dinh quy trinh dinh heong acid asperulosidic trong
thuéc bot BT: Quy trinh dinh luong acid asperulosidic trong
thudc bot BT dugc thdm dinh theo huéng dan ctia ICH vé tinh
twong thich hé thong, tinh dic hiéu, tinh tuyén tinh, do chinh xéc
va do ding [4].

3. Két qua va ban luan
3.1. Khdo sdt quy trinh xiv Iy méu

Khdo sat dung méi chiét xudt acid asperulosidic trong mau
thir: Két qua SKLM phan tich thanh phan dich chiét thudc bot
BT khi chiét xuat bang 4 dung mdi khac nhau (nudc, methanol,
acetonitril, ethanol 96%) dugc trinh bay ¢ hinh 2.

ACN Bt Me N Asp
Hinh 2. SKLM khao sét thanh phan cac dich chiét thuéc bot BT.
ACN: dich chiét acetopitril; Et: dich chiét ethanol 96%; Me: dich chi(?t
met,hanol; N: dich chiét nwéc; Asp: dung dich acid asperulosidic doi
chiéu.

Két qua SKLM cho thy, ethanol 96%, methanol va nu6c déu
chiét dugc acid asperulosidic. Acetonitril hdu nhu khong chiét
dugc chat diém chi acid asperulosidic. Methanol 1a dung moi
cho vét acid asperulosidic trong thanh phan dich chiét dam nhat,
chimg to methanol 1a dung méi chiét duoc nhiéu acid asperulosidic
nhat. Vi vay, methanol dugc chon lam dung moi chiét xuét acid
asperulosidic tir thubc bot BT dé diéu ché méu thir.

Khao sdt chon ty 1é thuée bot BT va dung méi chudn bi mau
thir: Bang 2 trinh bay ham luong acid asperulosidic xac dinh
dugc voi 2 ty 1€ thude bot BT va methanol khao sat. Phan tich
théng ké cho thay, lugng acid asperulosidic chiét dugc vai 2 ty
16 khao sat khac nhau khong ¢6 ¥ nghia thong ké (p>0,05). Nhu
vay, v6i ciing mot lugng thube bot BT, khi ting gip doi luong
dung méi methanol chiét xuat, lwong acid asperulosidic chiét
dugc khong tang thém. Vay, dung mdi methanol vai ty 1¢ thude
bot BT va methanol (300:25) dugc chon lam didu kién chiét
xuat acid asperulosidic trong phuong phap chuin bi mau thir
dinh luong acid asperulosidic trong thudc bot BT.

Bang 2. Ham Iwong acid asperulosidic xac dinh dwoc véi 2 ty
1é thuoc bot BT:methanol khao sat.

T§ I¢ thude bjt BT va methanol (mg/ml)  Ham Lrgng acid asperulosidic trong thude bt BT (%, kl/kl)

300:25 0,0967+0,0004
300:50 0,0962+0,0010
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Khao sat diéu kién HPLC dinh luwong acid asperulosidic
trong thuéc bt BT: Két qua HPLC khao sat cac chuong
trinh pha dong dinh luong acid asperulosid trong mau thir
duogc trinh bay trong hinh 3.
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Hinh 3. Sac ky dé HPLC phan tich mau thir thubéc bot BT véi
cac chwong trinh pha dong khao sat.

Két qua hinh 3 cho thy, diéu kién sic ky I khong tach
duoc pic acid asperulosidic. Diéu kién sic ky II cho pic acid
asperulosidic trén sac ky do dat yéu cau dbi voi pic dinh luong
trong phuong phap phén tich HPLC. Vi vay, diéu kién sic ky
II dugc chon dé dinh lugng acid asperulosidic trong trong mau
thir thude bot BT.

3.2. Quy trinh dinh luwgng acid asperulosidic trong thuéc bot BT

Mau chuan: Can 1 mg acid asperulosidic chuan vao binh
dinh mtc 10 ml, thém 7 ml methanol, si€u am 15 phaut, aé
ngudi, bd sung methanol dén vach, lic déu, loc qua mang loc
0,22 pm.

Mau thir: Can 300 mg thude bot BT cho vao binh dinh mire
25 ml. Thém 23 ml methanol, siéu am 30 phut, dé ngudi dén
nhiét d6 phong, bd sung methanol dén vach, lac déu, loc qua
mang loc 0,22 pm.

Diéu kién HPLC: May HPLC Shimadzu LC-2030C 3D
Plus, detector PDA (Nhat Ban), cot C18 Shimpack GIST
(250%4,6 mm, 5 um), budc song phat hién 236 nm, nhiét d§ cot
30°C, toc do dong 1 ml/phit, thé tich tiém méau 10 pl. Pha dong
gdm acetonitril va dung dich H,PO, 0,1% vdi ty 1€ 9,5:90,5.

Ham luong acid asperulosidic (%) trong thudc bot BT duoc
tinh theo cong thirc sau:

S¢ X C x 25

X0 = 5,
C

X a x 100
trong do: S, S_: dién tich pic acid asperulosidic cua mau thur
va mau chuan; C: néng d6 dung dich acid asperulosidic chuan
(mg/ml); m;: khoi lugng cén ciia mau thu (da trir o am) (mg);
a: ham luong cuia acid asperulosidic chuan.

33. T h'tfm dinh quy trinh dinh luong acid asperulosidic
trong thuoc bot BT

Tinh twong thich h¢ théng: Chuan bi dung dich thir bing
cach can 300 mg thudc bot BT vao binh qinh mirc 25 ml.
Thém 23 ml methanol, si€u &m 30 phut, dé ngudi dén nhiét
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do phong, bd sung methanol dén vach, lic déu, loc qua mang
loc 0,22 pum.

Can bang cot bang pha dong it nhat 15 phat. Tiém 6 lan
lién tiép cing mot mau dung dich thir. Két qua bang 3 cho
thdy, cac thong s6 thoi gian luu, dién tich pic c6 RSD<2%. Hé
sO bt dbi, do phan giai, s6 dia Iy thuyét dat yéu cau phan tich.
Nhu vay, phwong phap HPLC dinh lugng acid asperulosidic
trong thu6c bot BT dat tinh twong thich hé thong.

Bang 3. Tinh twong thich hé théng cta phwong phap dinh
lwong acid asperulosidic trong thudc bot BT.

TT t, (phif) S(mAUs) D§phangidiR, D)phingidiR, Hesébitdli N
1 10,565 90853 1,705 1,674 0,992 8027
2 10482 91126 1,712 1,642 0,986 8113
3 10338 92709 1,723 1,682 0977 7954
4 10417 91011 1,694 1,655 0,954 8239
5 10,526 89532 1,704 1,679 1,003 8412
6 10493 91665 1,718 1,643 0,995 8125
B 10470 9114933 1,709 1,663 0,985 8145
%RSD 0,78 1,14

Yacu o RSDO% R>LS R>15 0,8<A <12

phan tich g 5 g

Tinh ddc hiéu: Hinh 4 cho thay sic ky do clia mau tring
khong c6 pic xuit hién trong khoang thoi gian luu twong
tmg v6i thoi gian luu cua pic acid asperulosidic trong mau
chuan (khoang 10,47 phut). Sic ky d6 cia méu thir cho pic
¢6 thoi gian luu tuong Gng voi pic acid asperulosidic trong
mau chuén. Khi thém chuin vao mau thir, chiéu cao va dién
tich pic acid asperulosidic trong mau thir tang.
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Hinh 4. Sac ky dd HPLC khao sat tinh déc hiéu cta quy trinh
dinh lwong acid asperulosidic trong thuéc bot BT (t, cua acid
asperulosidic la 10,47 phut).

TAP CHI

HOA HOC ||,
ONG NGHE /It Nam 64(9) 9.2022

Do tinh khiét pic ciia acid asperulosidic trong mau chuan
va mau thir dat yéu cau (hinh 5).
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Hinh 5. P6 tinh khiét pic cta acid asperulosidic trong mau
chuan va mau thi.

Tinh tuyén tinh: Chuan bi dung dich d6i chiéu gbc bang
cach can 5,6 mg chit chudn acid asperulosidic, cho vao binh
dinh mtc 5 ml. Thém 4 ml methanol, si€u am trong 15 pht,
dé ngudi ¢ nhiét do phong, bd sung methanol dén vach, lic
déu. Dung dich dbi chiéu gbc c6 ndong d6 1,0910 mg/ml. Pha
lodng dung dich dbi chiéu gdc trong binh dinh mutrc 10 ml
bang methanol thu duoc cic dung dich chuin co ndng do
0,0076, 0,0153, 0,0273, 0,0382, 0,0545, 0,0818 mg/ml. Két
qua khao sat mdi twong quan giira dién tich pic va nong do
acid asperulosidic duoc trinh bay trong bang 4 va hinh 6.
Bang 4. Twong quan giira dién tich pic va néng dé acid
asperulosidic.

Nong d9 (mg/ml) Dién tich pic
0,0076 64942
0,0153 122115
0,0273 233180
0,0382 321569
0,0545 445127
0,0818 700516

800000 y = 8515922,02x - 4409,40

600000 R?=0,9987

400000

200000

0 - ; ; ; ‘

000  ,020  ,040 ,060 ,080 ,100
Hinh 6. Twong quan giira néng dé va dién tich pic acid
asperulosidic.

Do chinh xac: Chuén bi dung dich thu béng cach can
chinh x4c khoang 300 mg thudc bot BT vao binh dinh mirc
25 ml. Thém 23 ml methanol, siéu 4m 30 phat, dé ngudi dén
nhiét d§ phong, bd sung methanol dén vach, lc déu, loc qua
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mang loc 0,22 um. Tién hanh chuén bi tuong tu 5 miu dung
dich thir con lai.

Tién hanh phén tich 6 miu dung dich thir & cing mot
diéu kién trong ngay 1 va 2. Két qua khao sat do lap lai
va d¢ chinh xac trung gian cia quy trinh dinh lugng acid
asperulosidic trong thudc bot BT dugc trinh bay & bang 5.

Bang 5. BJ lap lai va dé chinh xac trung gian cta quy trinh
dinh lwong.

Ngay 1 Ngdy2
Khdi . Ham Iug‘n'g.aad Kidi Dién Ham lwgm.g.acrd

T . Diéntich asperulosidic . asperulosidic
luwgng cin Ao lwong cin  tich i i
ng) pic trong thuoc bjt (ng) i trong thuoc bt

& BT (%) Pe prey

1 3002 93125 10,0994 3004 91509 0,0976

2 301,7 91245 0,0969 302,1 92156 0,0978

3 302,8 90448 0,0957 303,2 90237 0,0954

4 298,5 89973 0,0965 2989 92285 0,0990

5 301,6 92162 0,0979 301,8 91937 0,0976

6 300,5 9125 0,0971 300,8 90264 0,0962

Trung binh 0,0972 0,0973

RSD (%) 1,30 131

Két qua théng ké: Ftn=1,003 < F0,05 = 5,050 — Sur khéc bit két qua thu drge giita 2 ngay khéc nhau khong
¢ § nghia vé méit thing k.

Két qua thong ké do chinh xac trong ngay (d6 lap lai)
cling nhu ¢ cac ngay phan tich khac nhau (d6 chinh xac trung
gian) cho thdy, ham luong trung binh cua acid asperulosidic
trong thude bot BT 1a 0,0973%, gia tri RSD <2%, F _<F .,
ching to phuong phap HPLC dinh luong acid asperulosidic
trong thude bot BT ¢ do chinh xac cao.

Gioi han phat hién va dinh lwong: Tién hanh phan tich
mau chuan acid asperulosidic 3 néng d6 40 pg/ml, sau d6 pha
lodng dan dén khi dung dich chuin khéng con xuat hién tin
hiéu ctia acid asperulosidic & nong d6 0,008 pg/ml (bang 6).
Tai nong d6 0,08 pg/ml ghi nhan tin hi¢u S/N=3 nén 0,08
pg/ml 1a gioi han phat hién (LOD) cua phuong phap. Gidi
han dinh lwgng (LOQ)=3xLOD=3%0,08=0,24 ng/ml [5].

Bang 6. Két qua xac dinh néng d6 gi&i han LOD.

Nong df chudn (ug/ml) 40 0 2 04 008 0008
340259 85076 14956 2837 786

Dién tich pic Khong cd tin hi¢u

P ding: Thém chit chuan acid asperulosidic vao
mau thir & cac mirc 80, 100 va 120% so v&i nong do acid
asperulosidic dinh lwong. Két qua khao sat d6 ding duoc
trinh bay ¢ bang 7.
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Bang 7. Két qua khao sat dé dang cua phwong phap dinh
lwong.

Micnongd)  Lwongchuin  Luwongchuin  Tyl¢ Gid tri
thém vao thém vio (mg) thuhdi (mg)  hdiphuc (%)  trung binh
0,2081 94,58
TB =93,83%
80% 0,22 0,2105 95,68
RSD =2,47%
0,2007 91,22
0,2581 99,28
TB=97,67%
100% 0,26 0,2468 94,94
RSD =2,44%
0,2568 98,79
03192 99,76
TB =97,89%
120% 0,32 03132 97,86
RSD =1,9%
03074 96,05

TB: trung binh.

Két qua bang 5 cho thay, ham luong trung binh ctia acid
asperulosidic trong thudc bot BT khoang 0,0973% (kl/kl).
Theo yéu cau vé d6 hdi phuc va RSD twong tmg v6i ndng
d6 chét phan tich, ty 1& hdi phuc cho phép ctia phuong phap
dinh luong acid asperulosidic trong khoang 90-107% va
RSD<5,3% [4]. Két qua bang 7 cho thdy, quy trinh dinh
luong acid asperulosidic trong thudc bot BT dat yéu cau vé
do dang.

4. Két luan

Quy trinh dinh lugng acid asperulosidic trong thudc
bot BT gém quy trinh xir Iy mau thir va quy trinh HPLC
dinh luogng acid asperulosidic trong thudc bot BT da duoc
nghién cttu xay dung thanh cong. Quy trinh dinh lugng
da duge tham dinh dat cac yéu cau vé tinh tuong thich hé
théng, tinh tuyén tinh, d¢ dac hiéu. B¢ chinh x4ac trung gian
(RSD=1,24%) va d¢ dung cua phuong phap dinh lugng
(trong khoang 91,22-99,76%) dat yéu cau.
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