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Bui Hong Cuong*, Hoang Manh Tuén
Truong Dai hoc Duoc Ha Noi

Summary

An HPLC method was proposed for quantification of salvianolic acid B in the giang chi viscous
extracts (Extractum spisum), which is prepared from Radix et Rhizoma Salviae miltiorrhizae, Fructus
Lycii, Radix Fallopiae multiflorae, Fructus Mali, Semen Cassiae torae by hot aquaeous extraction.
The chromatography was established as: Using the Cig (250 x 4.6 mm; 5 um) column; The UV
detector was set at 286 nm; The mobile phase consisted of acetonitrile - 0.1% phosphoric acid
solution (22:78, v/v); Flow rate was 1.2 mL/min; The column temperature was set at 20 °c; Injection
volume was 10 uL. The method was validated for the specificity (RSD of peak area = 0.13; RSD of t5
= 0.29); linearity ranging from 28.69 — 368.95 uyg/mL (R =0.9999), and accuracy (recovery: 99.64% -
101.00 %). As for practical application, the tested samples showed the content of salvianolic acid B

ranging at 3.19 £ 0.44%.
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Dit van dé

Phuwong thubc giang chi gém céac vi thubc:
Dan sam, cau ky t&r, ha tha 6 dé (ché), son tra
va thao quyét minh c6 céng nang ich am, hoa ,
ha lipid huyét, cha tri can than am hw, khi tré,
huyét &, lipid huyét tang " 2. Cao dac dwoc bao
ché tlr phwong thubc nay Ia ban thanh phadm dé
bao ché mot sé san pham nhw thubc cém, vién
nang... Viéc nghién ctu tiéu chudn hoa va xac
dinh duoc ham lwong hoat chat trong cao dac la
can thiét. Acid salvianolic B (Sal-B) la thanh
phan hoat chat chinh cta dan sam, cé tac dung
chdng oxy hoa P, trc ché két tap tiéu cdu, chdng
déng mau va chdng huyét khdi ¥, trc ché hép
thu lipid va chéng xo viva déng mach 5] ha
glucose va cholesterol huyét ® chéng viéem
khép dang thap 1, bao vé than kinh B, Vi vay,
viéc xac dinh ham lwgng clia Sal-B c6 y nghia
quan trong trong cong tac kiém tra chét lwong
phwong thubc giang chi. M6t sb tai liéu da cong
bb phuong phap dinh lwgng Sal-B trong duoc liéu
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dan sam ® "% " va trong ché pham " nhung
chua c6 nghién cu dinh lwong chéat nay trong
cao dic phwong thuéc. Nghién clru nay dwoc
thwc hién nham xay dwng phwong phap dinh
lwong bang séc ky 16ng hiéu nang cao va xac
dinh ham lwgng Sal-B trong cao dac phwong
thubc giang chi lam cdn c& dé xay dwng Tiéu
chudn chét lwong clia cao nay.

Nguyén liéu va phwong
nghién clru

Nguyén liéu

Céc vi thudc: Puoc cung cap bdi Cong ty Cd
phan Duoc pham VCP: Pan sam, cau ky t& dat
Dworc dién Trung Québc 2015 % ha tha 6 dd, son tra
va thao quyét minh dat Duoc dién Viéet Nam V o

Cao dic phwong thuéc giang chi: Ché
bién cac vi thubc, chiét bang nwédc néng, co dén
thé chét cao dic (46 &m < 20%).

Cao dic placebo: Chuin bi nhw cao dac
phwong thudc giang chi, bd dan sam.

Hoa chat, chat chuén

Chéat chuan Sal-B (C3sH3046): Ham lwong
99,34% (Xinyang Zhongjian Metrology Biological
Technology Co., Ltd., Lot No. 200105).

Ho& chat, dung méi: Methanol, acetonitril,
acid phosphoric dat tiéu chuan tinh khiét phan tich
dung cho HPLC (Hang Merck), nuwéc cat 2 lan.

phap
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Thiét bi, dung cu

May sac ky 16ng hiéu nang cao (HPLC)
(Shimadzu, Nhat Ban) bao gém: Bom LC-
30AD, detector mang diod (DAD) SPD-M20A,
hé thdng tiém mau tw dong SIL-20A, bd phan
4n nhiét CTO-10AS cta Shimadzu, cot séc ky
Shim-pack GIST Cig; Bé siéu am WUC-D22H
(Daihan Scientific, Han Quéc); Can phan tich
AND GR200 (A&D, Nhat Ban) dé chinh xac
0,1 mg; Can phan tich Mettler Toledo XPE105
(Mettler Toledo, Thuy Si) dé chinh xac 0,01 mg;
Hé théng loc chan khéng, mang loc 0,45 um x
47 mm Supelco (My), mang loc syringe 0,45 pm
Shimadzu (Shimadzu, Nhat Ban), lo dwng mau
(vial) 1,5 mL Shimadzu (Shimadzu, Nhat Ban);
Ta sy Memmert (Memmert, D&rc); May do do
4m Precisa XM60 (Precisa, Thuy Si); Céac
dung cu thuay tinh: Binh gan, binh nén, binh
dinh muic, cdc thuy tinh,... va cac dung cu
khac tai phong thi nghiém dat yéu cau chinh
xac dung trong phan tich.

Phwong phap nghién ciru

Chuéan bj mau

Dung dich chuén: Can chinh xac 6,19 mg
chat chuan Sal-B (ham lwong 99,34%) cho
vao binh dinh m&c 10 mL, thém 5 mL
methanol 50%, l&c cho tan hét va thém viva da
dén vach bang methanol 50% thu dwoc dung
dich chuan gbc cé néng d6 614,92 ug/mL. T
dung dich chuan gbc nay pha dady chuén co
ndng do trong khoang: 28,69-368,95 pg/mL.

Dung dich thd: Can chinh xac khoang
0,1000 g cao vao binh nén c6 nut mai 50 mL,
thém chinh xac 25 mL methanol 50%, can,
siéu am trong 30 phut. D& ngudi. Can lai, bd
sung khdi lwgng méat di bang methanol 50%.
Lac déu, ly tam 5000 vong/phut trong 5 phut.
Loc qua mang loc syringe 0,45 um thu dwoc
dung dich tiém séc ky.

Diéu kién sac ky

Tham khao mot s6 tai ligu © ' " chung toi
da khdo sat va lwa chon diéu kién séc ky
nhw sau:

- Pha tinh: Cot séc ky Cis (250x4,6 mm,
5 um).

- Pha dong: Acetonitril va acid phosphoric

0,1% (22:78).

- Téc d6 dong: 1,2 mL/phdt.

- Nhiét d6 coét: 20 °C.

- Thé tich tiém mau: 10 pL.

- Buwdc séng phat hién: 286 nm.

Tiém riéng biét 10 uL cac dung dich chuan
vao may sac ky, ghi nhan séc ky dd, dién tich
cda pic Sal-B. Xay dwng duéng hdi quy tuyén
tinh biéu dién sy phu thudc gitra dién tich pic
va ndng d6 dung dich chuadn (ug/mL) theo
phwong trinh y = ax + b.

Tiém 10 pl dung dich thir, ghi nhan sac ky
dé, dién tich cda pic Sal-B. Néng d6 Sal-B
trong dung dich th&r (ug/mL) dwoc tinh theo
cbng thurc:

S -b

a

Ham lwong Sal-B trong cao kho tuyét dobi
duwoc tinh theo céng thirc:

C =

25
100xm_, x(100—H)

X(%)=C, x

Trong do:

Si: Dién tich pic Sal-B trén sdc ky dé cua
dung dich thir.

C:: Néng dé cua Sal-B trong dung dich thi
(Lg/mL). ) ‘

a: Gia tri hé s6 goc cua dwong hoi quy
tuyén tinh.

b: Gié tri hé sé chdn cua dwong hoéi quy
tuyén tinh.

meq: Khéi luong cao déc (g).

H: Ham &m cua cao déc (%).

Tham dinh quy trinh dinh lwong

Quy trinh dinh lwvgng duoc thdm dinh theo
hwéng dan ctia AOAC "va ICH 'Y bao gdm
tinh dac hiéu, tinh twong thich hé théng,
khoang tuyén tinh, dd chinh xac (d6 lap lai, d6
chinh xac trung gian), d6 dung.

Két qua va ban luan

Tinh dac hiéu cua phwong phap

Tién hanh phan tich mau dung méi, mau
placebo, dung dich chuin Sal-B, dung dich
mau th& va dung dich thtr thém chuén véi cac
diéu kién sac ky va x& ly mau nhuw trén. Két
qua duwoc trinh bay & hinh 1 va hinh 2.
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Hinh 1. S&c ky dé céc méu nghién ciru
1: Dung moi; 2: Placebo; 3: Chét chuén Sal-B, 4: M&u thi, 5: M&u thir thém chuén

mAU

130.004/1.00 1.000
125UV Chuan.jem/1.53

100

75

[ E— [ [ E—
225.0 250.0 275.0

[ I [ I
300.0 325.0 350.0 375.0

Hinh 2. Phé ctia mau thir va méu chuén Sal-B

Nhén xét: Trén séc ky dd cta dung dich mau
thtr va mau ther thém chuén cho pic c6 thoi gian
lwu twong rng véi thei gian lwu cla pic trén sac
ki d dung dich chuén Sal-B. Cac pic trén séc ky
dd ctia mau thtr va mau thlr thém chuan tach
nhau hoan toan, Sal-B dwgc phat hién & thoi
gian Iwu khodng 30 phut, tach hoan toan khéi
céac pic khac, pic can déi, dd rong chan pic nhé.
Trong khi d6, trén sac ky d6 ctia mau dung moi
va mau placebo khéng xuét hién pic cé thdi gian
lwu twong rng véi thei gian lwu cla pic trén sac
ki d5 dung dich chudn Sal-B. Mat khac, phd cua
pic mau thtr va mau chuan cho két qua hé sb
chéng phd dat 1,0000 (> 0,99). Do d6 phuong
phap dam bao dé chon loc, dac hiéu.

Tinh twong thich cta hé théng
Tién hanh 13p lai 6 1an dung dich chuan Sal-B
ndng dod 79,69 pg/mL, ghi lai cac gia tri vé thoi
gian lwu, dién tich pic. Do 13p lai ctia hé théng
dwoc biéu thi bang do léch chudn twong dbi
RSD (bang 1)
Bang 1. Két quéa do thich hop hé théng
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T Thoi gian Diéntich  Sé dia ly
Iwu (phat)  pic (mAU.s)  thuyét
1 30,383 695541 5828
2 30,285 697540 5709
3 30,241 696091 5567
4 30,219 696096 5573
5 30,180 695352 5634
6 30,131 695000 5588
B 30,240 695937 5650
RSD (%) 0,29 0,13 1,81
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Nhén xét: Két qua cho thdy dd léch chuan
twong déi cta dién tich pic (0,13%) va thoi gian
lwu (0,29%) clia Sal-B déu nhd hon 2,7%, sb
dia ly thuyét trung binh 5650 (> 5000) véi d6
léch chuén twong dbi 1,81%. Nhw vay, cac diéu
kién sac ky da lwa chon co do I&p lai tét vé thoi
gian lwu va dién tich pic cta Sal-B va hé théng
HPLC st dung la phu hop va dam bao do 6n
dinh clia phép phan tich dinh lvgng Sal-B.

Xac dinh khoang tuyén tinh giira nong do
va dién tich pic

T dung dich chudn gbc cé ndng do
614,92 ug/mL, pha mét day cac dung dich
chudn Sal-B cé néng do t» 28,69 — 368,95
pg/mL. Chay sac ky v&i diéu kién pha dong nhuw
trén, xac dinh sy phu thudc tuyén tinh gitra
y (dién tich pic) va x (ndng do). Két qua do tuyén
tinh dworc trinh bay & bang 2 va hinh 3.

Bang 2. Két qua khdo sat khodng tuyén tinh dinh luvong Sal-B

Néng dé (ug/mL) 28,69 47,81 79,69 132,82 221,37 368,95
Dién tich pic (mAU.s) 234236 412677 696430 1157487 1894678 3206984
Hé sé a 8674,2
Hésé b 2649,5
Hé sé twong quan (R) 0,9999

3500000 -
@ 3000000 1 Y = 8674.2x - 2649.5
2 R? = 0.9999
T 2500000 1
< 2000000 -
2 1500000
£
£ 1000000 1
S 500000
a
0 . ' ' '
0 100 200 300 400
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Hinh 3. D6 thj biéu dién mbi tuong quan
gitta néng dé va dién tich pic cua Sal-B

Bang 3. D¢ ldp lai va

Nhén xét: Trong khodng ndng do khao sat tir
28,69 pg/mL dén 368,95 pg/mL c6 sw phu thudc
tuyén tinh gitra dién tich pic va ndng do Sal-B
v6éi hé sb twong quan R = 0,9999 cho thay
dwdng chudn dwoc xay dwng cé do tuyén tinh
cao dam bao dé thwc hién phép phan tich dinh
lwong Sal-B.

Khao sat do chinh xac cua phwong phap

Phan tich mau th, so sanh két qua 6 lan
phan tich danh gia dé lap lai trong ngay va khac
ngay (d6 chinh xac trung gian). Két qua duwoc
trinh bay & bang 3.

dé chinh xac trung gian

Ngay 1 Ngay 2
Moy, mavey Hemwongpg OIS Oy Hamuong (%

0,1204 1169012 3,43 0,1220 1213190 3,51
0,1210 1208203 3,52 0,1239 1229018 3,50
0,1185 1171207 3,49 0,1291 1307545 3,57
0,1112 1060263 3,36 0,1204 1195918 3,50
0,1221 1233878 3,56 0,1202 1204582 3,54
0,1185 1164692 3,47 0,1266 1253034 3,49
Trung binh (n = 6) 3,47 Trung binh (n = 6) 3,52
RSD (%) 2,02 RSD (%) 0,87

Ham lwong Sal-B trung binh tir 12 1an dinh lweng cuta 2 ngay = 3,50; RSD = 1,63
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Nhéan xét: Gia tri RSD cta mdi ngay dinh
lwong va cla cd 2 ngay déu < 2,7%. S dung
phan tich Anova cho thdy két qua dinh lwong
gitra 2 ngay khac nhau khéng cé y nghia théng
ké (P-value = 0,17 > 0,05). Nhw vay, phuong
phap cé do 1ap lai cao, 6n dinh, dat yéu cau vé
do Iap lai va db chinh xac trung gian.

Khao sat do6 dung cua phwong phap

Mau placebo thém chudn: Can chinh xac
khoang 0,1000 g cao placebo vao binh nén nat
mai dung tich 50 mL. Pha dung dich chuan Sal-B

c6 ndng dd khoang 1500 ug/mL trong
methanol 50%, thém chudn & 3 mic khoang
50%, 100% va 150% so v&i ham lwong cla
Sal-B trong mau cao bang cach thém chinh xac
twong ¢ng 1 mL, 2 mL va 3 mL vao méu
placebo.

Tién hanh x& ly mau nhw dbi véi mau th.
DPinh lwogng mau placebo thém chudn béng
HPLC, mbi mtrc thém chuin duoc lam lap lai 3
lan va |4y két qua trung binh. Két qua do dung
dworc trinh bay & bang 4.

Bang 4. Két qua do ding cta phuong phap

T Mdrc thém Lwong hoat chat Lwong hoat chat Ty Ié Trung RSD
chuén thém vao (ug) thém tim lai (ug) thu héi (%)  binh (%) (%)
1 1825 1841 100,86
2 50% 1825 1860 101,89 101,00 0,82
3 1825 1829 100,25
4 3650 3641 99,77
5 100% 3650 3643 99,82 99,64 0,27
6 3650 3626 99,33
7 5475 5486 100,21
T8 150% 5475 5493 100,32 100,28 0,06
9 5475 5491 100,30

Nhén xét: Ty 1é thu hdi & méi mirc nébng do
déu ndm trong khoang 97-103% vé&i do léch
chuan twong ddi & méi mirc déu < 2,7% chirng
td phwong phap HPLC da chon dam bdo do
dang dé& dinh lwong Sal-B. Ty 1& thu hdi thap
nhét 1a 99,33%, cao nhat 101,89%.

Pinh lwong Sal-B trong cac mau cao dac

Chuén bi dung dich mau thir va tién hanh sac
ky trong diéu kién nhw da mo ta trén 42 mau
cao. Két quad ham luong Sal-B trong cao dic
giang chi la 3,19 £ 0,44%.

Két luan

Phuwong phap dinh lwgng Sal-B trong cao
dac giang chi bang HPLC da duoc xay dung:
Cot phan tich Cyg (250 x 4,6 mm, 5 pym), téc do
dong: 1,2 mL/phdt, nhiét d6 cot: 20 °c, pha dong
acetonitril: acid phosphoric 0,1% (22:78).
Phwong phap phan tich c6 dé nhay cao, cé tinh
dac hiéu, khodng tuyén tinh t» 28,69 dén

368,95 pg/mL (r = 0,9999), d6 lap lai va do
chinh x&c trung gian tt (RSD < 2,7%), do dung
cao (ty 1& phuc hdi 99,64 — 101,00%, RSD <
2,7%). Ham lwgng Sal-B trong cao dac giang chi
la 3,19 + 0,44%.
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