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Quality Control of Salvianolic Acids Reference Extract
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[ Abstract ] Objective; To establish the quality control method for multi-index content determination and
fingerprint of salvianolic acids. Method: Agilent ZORBAX SB-C,; (4.6 mm x 250 mm, 5um) column was
adopted, with 0. 1% formic acid-water as mobile phase A and 0. 1% formic acid-acetonitrile as mobile phase B for
gradient elution (0-30 min, 20% -21.5% B; 30-35 min, 21.5% -25% B; 35-45 min, 25%-40% B; 45-50
min, 40% 95% B). The column temperature was set at 30 °C, the flow rate was set at 1 mL-min~', and the
detection wavelength was set at 288 nm. Relative correction factors of caffeic acid, salvianolic acid E, rosmarinic

acid, lithosperic acid, salvianolic acid B and salvianolic acid Y were determined by the concentration method.
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The content of each indicator component of the reference extract of salvianolic acid polyphenolic acid was

determined and compared with the results of the monomer reference substance by the external standard method. At

the same time,

of extracts. Result; Caffeic acid,

salvianolic acid E, rosmarinic acid,

the fingerprint method was established. and the similarity evaluation was carried out on 10 batches

lithospermic acid, salvianolic acid B,

and salvianolic acid Y had a good linear relationship within the respective detection mass concentration ranges (r >

0.999 9).
recovery of the six components was 82. 03% -98. 68% .

The injection precision RSD was 0.1%-1.2% , the reproducible RSD was 1.2%-1.6% , and the

The stability of each component in the sample solution was

good within 36 h. The relative correction factors for each indicator component were determined to be caffeic acid

(2.92),
(1.00),

wavelengths were investigated ,

salvianolic acid E (1.10),
salvianolic acid Y (0.83).

rosmarinic acid (1.61), lithosperic acid (1.07),
The effects of different methods,

salvianolic acid B

concentrations, instruments, columns,

and the measured relative correction factors were found to be suitable. The results

of the calibration factor method and the monomer standard reference substance method were less different. The

HPLC fingerprints of the reference extract of salvianolic acids were established,

and five common characteristic

peaks were determined. The chromatographic peaks were confirmed according to the reference substance. The

similarity of the fingerprints of the 10 batches of extracts was higher,

and the quality difference was smaller.

Conclusion; The multi-index content determination method and the fingerprint method established in this study are

simple, rapid, accurate and reproducible,
Rhizoma polyphenolic acid reference extract.
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fingerprint; salvianolic acid B; quality control
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Salviae miltiorrhizae Radix et Rhizoma;

and can be used for quality control of Salviae miltiorrhizae Radix et

relative correction factor;

L 0TS 20 W TR o B IO A BT b o 1 Y A
SR, R B SR
1

2695 T 2 A 3 X (52 [F Waters) , U3000
e R @35 4 (S [E Themo) o Agilent ZORBAX
SB-C 4 (4.6 mm x 250 mm,5 pm) F Kromasil 100-5
C, (4.6 mm x250 mm,5 pm) A g, KQ-500E #l
FEP T e A (R B S g A RS A, TR
250 W, 4% 40 kHz) , XS 105DU,FX-200 %Y H1,F K
F(HA AND) . HUEE 20 B R (3% 2, 56 =
Fisher 2y &) ) , Milli-Q 4 /K & 4t ( 3¢ [# Millipore 2%
Al o

P& L i Y ({5 20180101,20180301
20180302, 20180303, 20180702, 20180703,
20180901 ,20180902,20180903,20180904 ) /iy X+ F1
Z YR AT BRA AR AL o X R R PR 2 2k R
P ER B (b [E R i 24 i K B ST B, iS4 0l ok
110885-201703, 111871-201706, 111562-201706, 4

B3R 99.7% ,90.5% ,94. 1% ) , Xf BB 5 48 B R
(REHZH25, it 5 20130908 , 41 i 97.56% ) ,
XF RGP TR E PSR Y (LI PR ECA R
O] HET 5 BN 142998-467 , DFSYOL , 4l [ 43 41
99.56% ,96.46% ) ,
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2 HEEHER 2.3.3 EAEME BORALUCOTIRELEY 6 4y K 5 FR

2.1 o3& &  Agilent Zorbax SB C, {4 i #&
(4.6 mm x250 mm,5 wm), L)L 0. 1% B ER-/KIER H
EhAH AL0. 1% W2 -2 G 7 W o i sh A B, B BE 1k
B (0 ~ 30 min, 20% ~ 21.5% B; 30 ~ 35 min,
21.5% ~25% B;35 ~45 min,25% ~ 40% B;45 ~
50 min,40% ~ 95% B), #E ik 30 C, & W P K
288 nm;Jii# 1 mL-min " 43 5K 85 0 BT IR & R
WS A A 5 L, TE AR R, A2 o
2.2 BWRH

2.2.1 XFRRSRIEMCH A HOMIMERR , PE R B 2
AR, KR, PR B, PR Y X A8 538 i R
BRGE N 25% LKW (R I pH 2y 2) i i
1 mL P& oMz 0. 02 mg, PFE AR E 0. 02 mg, %
LM 0.1 mg, EHRO. 1 mg, PHHFR B 1 mg, FHH
iz Y 0.05 mg Ay, BI1S .

2.2.2 HHLAEBRAHI & UK S 2 50 mg, K %
PR, B 25 mL BRI, H 25% L BEKE R (H
W21 pH Ay 2) & A #I ZIBE , $£41,5 000 r-min ™' B0
10 min, W5 W, BIAS A 5t i3 W o

2.3 ik

2.3.1 REPEMAME /SRR 2.2.1 BTF
il 28 6 B R 1,2,5,10,20,50 WL gEFE, DL
AR Y PR & X AT Ao F 5, 25 SR R B 2 ¢
FAEE B RAF (R ¥ >0.999) 572 4 H B, 5
FRLEERILE 1,

x1 RYEMEHE
Table 1 Sensitivity and linearity

P e LMVEE KRR ERR
/g /ng /ng
W P Y =86 672X —40 483 0.022 ~1.10 11.0 22.0

FHB R E Y =33 951X -25 010 0.021 ~1.05 10.7 21.4

AR Y =201 086X - 123 078 0.091 ~4.55 13.7  45.7

[

HE
i

iR Y =144 709X -77 602 0.099 ~4.95 14.8  49.3

PR B Y =1393 735X =677 652 1.040 ~52.00 15.6 52.1

FHBER Y Y =60 760X —41 920 0.052~2.60 26.0 51.9

2.3.2 FEWE BC2.201 TR A 00X IR A R
10 L, #% M8 0RO 38 Z PRI SR R AR 6 UG, 0 ST
o GORINMERR , P AR B, 35 7 R, 5 5 R, ) )
M2 B, PFEAER Y Wi ALY RSD(n=6) 20514 0. 1% ,
1.2% ,0.2% ,0. 1% ,0. 1% K1 0. 3% , F B 28 K5 &
JE R
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IR OGS R HERE 10 L, 23 5 TS MERR , P R
E AR, LEIR, PHHIR B, PFE R Y 195 &,
SR RN TR ES T (n=6)R
0.22% ,1.98% ,3.00% ,4.11% ,53.63% F12.91%
RSD 23 % N 1.5% ,1.4% ,1.2% ,1.2% , 1. 6% i
1.5% R EE R

2.3.4 foEME HUE M HS AR, E TE
W 0,1,2,5,12,24,36 h #EAE %, ic 5% 14
MR, 25 R MMERR , PHEY R B, 2R L HF IR, SRR, T
Wifg B, FHEY R Y Wi FLAY RSD (n =7) 43 3
4.8% 2.6% ,2.7% ,2.5% ,3.5% F 4. 1% , % W] J7
BRE M R A

2.3.5 R WMEHEEPN 6 PSRk
B2y 20 mg, KG B FRE , AN 2.2 1 T il &
BT BB S VAR 9 mL, 32 B8 2. 2.2 TR JF 1 ) & ik
TR, H R LR A5 S5 AR 10, A3 T E
MEfR , PHY R E, 2R IEH IR, SR, FH R B, FF i
(i O G S B S G 13 ot U L < T B ez 5
98.68% , 82.03% , 95.03% , 96.85% , 95.75% #II
86.81% ,RSD 43 %K 1.6% ,2.8% ,1.1% ,1.2% ,
1.3% F12.9% , W\ 5 kMM R, W%k 2,

x2 ASHBRREYH 6 MBI MEERE (n=6)
Table 2 Results of recovery test of 6 components in Salviae

miltiorrhizae Radix et Rhizoma reference extract(n =6)

o B AR WASE SF¥REY RSD
/mg /mg /mg R/ % /%

i M i 0. 044 0.19 0.24 98. 68 1.6
Pz E 0. 40 0.19 0.56 82.03 2.8
KR 0.61 0. 80 1.37 95.03 1.1
E N 0. 83 0. 87 1.67 96. 85 1.2
JH R B 10.72 8. 60 18.95 95.75 1.3
PR Y 0.58 0. 46 0.98 86. 81 2.9

2.4 JROUEENT 8 T BRI KRR Z
) B 22 S P, 20 006 10 LT 2 2 W 4R B % H
P Sr g 07 ¥ BEAT N GE L 32 5% 50 min (3 8], IF X
AT U B O BT 45 45 SO 3% 147 o3 B, e R AR 2
PEELL W , 51 I 00 (8 3 e Oy Ay e S AR
T 6, FHEBTR E, R IE TR, KA, B B,
PRI PR Y O ERURF ARG JF e PRIX S AR I AT
TRIERINS o LA 10 HEOCHR U I REAS , Gt 4% A 0
e T ARURE X 5, e A e 0 TR ARG 90% 7
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A, R E R 258075 51 23 TF & v 2 (3 4 SR
FRABLEE 74 2 42 (2004 A ) 3F 4 41 S0 &L 35 AR LB .
10 Hb v 42 0P A8 AL 38 i, 4300 2 0.998,0.998
0.998,0.998, 0.997, 0.998, 0.998, 0. 998, 0. 998 ,
0.997 , ¥ 7F 0. 995 LU I+, & 8L &3 1 & 6 3% & 0L &
1, 5 J5 B 57 00 % IR S0 IR 3 45 R AIE e e 5 O B
], B2V 1P IR E) i 2 (R ERIR) 15 3 (4%
FR) W 4(PHEBR B) 0 S(FHERIR Y) At A g,
JEAE R RRAE N, WL 2,

SR g_g\/\_A___hﬁsu
\_} e
AN
Ao
— At . 7 S s2
N R

0 5 10 15 20 25 30 35 40 45 50 55
t/min
R. %} B 46 2 Bl 82 ~ S11. 10 HE R $2 B
E1 10 #txREYEE L

Fig.1 10 batches of extract overlap chromatograms
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wﬂz

0 5 10 15 20 25 30 35 40 45 S0 55
t/min

e

LoUmeERR 52, PHBYAR B3, REHIR 4. HHERS. PHHIR B
B2 3tHEm HPLC &if
Fig.2 HPLC of reference

2.5 AHRALIE N 72

2.5.1 MXFAZIEN T AHFTER IR 2 5L IE
5, BIVLL 22 A e BE T B BT A5 B A X AL OE I 1
(o) S BOF A R ., Kot B AR/, =
(C,xA)/(C, xA) K £, WX ALIEH T C,
NS IS A, 2 g TR AL € O Al X T
YL o3 U A, O F A X IR oy e T AR LA 2. 2.1 T
T X R e R D I R e R S I R RE R A 3
1,173 5K 8 X B AR W AL B, G AR (3
O3 AU T AL IE N 7, 75K H S H0F
PfE, BRAF AR XA IE D 7 o AR ATE 22 56, 2 IR
ORAEEHE I, — i 1 £ R BRI )BT A R AE 50% ~

90% (1) J&. 53 , 1M B i >F ) 15 22 AH XT38/, i LU AS A 5%
EHEPHB R B hZ Yy, o5 — i, FHB R B A
B EZ N . SWE T, T B A X AR IE
L2 5l S o e R (2.92) , PHE R E(1.10) , 34 %
FIR(1.61) EFMR(1.07) , R B(1.00) , )+
2 Y(0.83),RSD(n =34 <3.3% .
2.5.2 RFEFIBRKEL BN FE BT
A B AFDN A T PR 10 25 5 1, 6 B 286,288,290 nm
WA B AT S5 R AT LB 3 AR, wnk
B, PHH R B, KRR, SR FR, PHR R Y M IE
BB RSD 43 BN 7.1% ,6.3% ,5.0% ,3.7% ,
2. 6% ,A[A] I A T AR A TE B D 435 2R 0 22 S
R 47
2.5.3 ZMYARMEEZL BT AR ERD
Z MY S R PR B, H PR B S A By
1) FE AT, BT DL UL P R B b 48 5 A, B 5
M2 B 3 ANV BE 7K P WU A5 A0 AH D6 A T PR 1 1Y) 22
S AN RV BETR D045 B AH X B IE B RSD )2
4. 9% , = WA [R) o B 0 5 A9 A O A I DR 22 S
AR,
2.5.4 R[FENNETIEEL R KPR E TR
Xof R it V8 W00 2 5 R, 3 i) R R R RN R SRR AR I
SRR XA TE TR i b B, S5 R A e R, P
B2 E,REFIR, B, PHH IR Y AH XA IE B 7 1y
MMESMH1.5% ,0.1% ,0.8% ,1.0% ,0.6% , H
Foft 5 3 D 5 ) A X A T R 22 RN o
2.5.5 AREBHEEE R =KPHEET X
RS W, S 9l R A Agilent ZORBAX SB-C,
(4.6 mm x 250 mm,5 pm) F Kromasil 100-5 C
(4.6 mm x250 mm,5 pm) PS5 FE ST E , OF
THEARXI R IE K S5 5 F ) inERR , PHE IR £, 2%
EAIR , SR, PH PR Y A X R IE R Y e 25 40
% 0.6% ,0.9% ,0.7% ,1.5% ,0.9% , &~ 7] {4, i
FEI 2 B AR XA GE B 22 S IR AN R,
2.5.6 AREEFELE R —KFEET BN
W W, 0 0 SR . Waters2695 1 80 AH 4,315 4%
FIFEER & U3000 7Y &5 %0 AR (35 A 4700 22, IF 11
AR ROGEH F, 25 R E/ MR , P EY R E, 2K 2%
TR, SRR, PEEY R Y AR X AL IE PR 5 19 i 25 43 3l
H1.0% ,2.6% ,1.0% ,1.1% ,1.7% , /F [7] &% &k i
AH A TSI 22 B8 AR A GE P F 25 R IR AN R,
2.6 FEMIGE  FRBEST IR X P2 2 W R R
HEAR O (4t'5 20180101 ) AT 2 , SR FH A AE A 5
Bt B S TE bR N & UNHEER , PH IR B, ik 25
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W2, SRR, PH R B, PR IR Y A BT R 2 B i o
0.22% ,2.05% ,3.02% ,4. 14% ,52.74% ,2.83%
3 WigE5%R

3.1 AR E T E WA S X HE A s 32 AR X
FIE N FIE R AE R 45 28, AR 76T 15 3 59 4% i
B o i 25 BN A R BN FE AT, A UERA R K
TEZERBUN SRk i TR 82 5o
J3 Xk IR S 5 A5 B SR T A A 122 A A BB
AR X 8 T AT 325 A A X6 R b A g fj B i 2204 X
Whnfp— B 515 . fEZ AR i HIit, o 1 )R 2
bR L IO P 2 A A R A SR AR X AR IE TRk
FOBCA B 2015 4F fir (i [ 25 41 ) € 78 VF 22 i A
I AT WA TR O A E Rk B A R R
0 K Ji& , A 36 A 55 SR b R T i o PR G B B A O ik
23 WA HINEE FH , AR XA DE PRk A P E
LS 300, 45 G 25 2 o) 2 M R
ik, R 145 b 28 25 38005 1R A OQ TR A 22 45 A 20 7 1R
I SE B LB — 8 b5 SITRE 75 BHLSC A A T 24 B9 o
W, k3,

R3 IMREESREEFERSSELER

Table 3 Results of external standard method and correction factor

method %

L %ix LN RS B Tk 1t 22
WA R 0.22 0.22 0.3
FHER R E 2. 00 2.05 1.1
kTR 3.03 3.02 0.2
R 4.16 4.14 0.2
FHE R B 53. 60 52.74 0.8
PR Y 2.92 2.83 1.7

3.2 A AR I B KR R TR UE X TR B
W i RS E B R, AR N L2 2 IR 4R
WO AT 1K o i e 51 R, 45 A R R e A
T X 8 ot 22 6 2 T TS X R I R D
5 P B AR (0 42 L, 3 A B By b i et e 0 A
B, L7 5 () e 2 e I 250 mg, i A2
— YR MM T B BEICRPF O 4 °C ke iR
7 T AT o A 2

3.3 Z5ie AWRSSAE R AR A ERE L A T
2 22 Wy R %) R J ) 418 80 1l i vy o 5 o O 0 L OF
SR AR 1E PR 3600 52 4 2 2 B 1R xR 4 3 gy o
WIMHERR , PHE R B, R TR, KRR, SR B, S
BRI Y 6 455 0 B4 FH S A IE DA, 9 6 A I A
TR TR PR BEAT T 5 5K SR L A A E T ik
X0 HE R U R I 6 B o B AT . 5 A
TR T L AR L, AR ST A 5 0 S 7 1k fRT A R
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