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Study on quality analysis method of Salviae Miltiorrhizae Radix et Rhizoma
based on “quality-quantity” double standard
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Abstract: Objective To establish a “quality-quantity” double standard control method for Danshen (Salviae Miltiorrhizae Radix et
Rhizoma), which was qualitative based on the reference traditional Chinese medicinal materials (TCMM) as standard substances and
quantified without relying on multiple reference substances. Methods HPLC technology was used to establish the characteristic
chromatogram of Salviae Miltiorrhizae Radix et Rhizoma based on the reference TCMM as standard substances. The chemical
constituents of common peaks were identified by quadrupole-time of flight mass spectrometry (Q-TOF-MS) technology, and the
authenticity of Salviae Miltiorrhizae Radix et Rhizoma was determined by the similarity of characteristic peaks of the reference TCMM
and the tested TCMM. The above statement is “quality”. The relative content of each characteristic peak in different batches of the
tested TCMM was calculated by accurate quantition of internal standard component salvianolic acid B. The “average value —standard
deviation” was taken as the lower limit of the relative content of characteristic peak chemical components relative to chemical
composition of internal standard substance, and the merits of Salviae Miltiorrhizae Radix et Rhizoma was determined according to the
lower limit of the relative content of characteristic peak. The above statement is “quantity”. Results The characteristic chromatogram
and content determination method met the requirements of methodology investigation. A total of six common chromatographic peaks
were determined, which were rosmarinic acid, alkannic acid, salvianolic acid B, cryptotanshinone, tanshinone I, tanshinone Ila. The

similarity between the tested TCMM and reference TCMM was greater than 0.90. The lower limit of relative content of chemical
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components of Salviae Miltiorrhizae Radix et Rhizoma characteristic peak was defined. Conclusion The method can judge the

authenticity of medicinal materials clearly and quickly without many reference substances, and provide reference for quality control of

Salviae Miltiorrhizae Radix et Rhizoma.

Key words: Salviae Miltiorrhizae Radix et Rhizoma; “quality-quantity” double standard; reference traditional Chinese medicinal

materials; quality control; characteristic chromatogram; salvianolic acid B; rosmarinic acid; alkannic acid; cryptotanshinone;

tanshinone I; tanshinone I1a
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Table 1 Origin and batch information of Salviae

Miltiorrhizae Radix et Rhizoma

e oM 5 SRS 6] R
S1 Bt 1807016 2018-07 R AR ZE
S2 2 20200905 2020-09 [ESYRES
S3 ALk 20190702 2019-07 R AR ZE
S4 L 1809005 2018-10 RARZE
S5 FF 202008016 2020-08 R AR ZE
S6 II& 202109020 2021-09 RARZE
S7 tigg 2101110 2021-11 R AR ZE
S8 )il 220919003 2022-09 RARZE
S9 =F 2010006 2020-10 R AR =R
S10  #WHT 210705014 2021-07 AR =
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Fig. 1 HPLC chromatogram overlay of 10 batches of
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Fig. 2

traditional Chinese medicinal materials and common model

Characteristic chromatogram of reference

of tested traditional Chinese medicinal materials of Salviae

Miltiorrhizae Radix et Rhizoma
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Table 2 Characteristic peak retention time and relative

retention time

BEWER S (R )/min AR (R R
1 10.656+0.311 0.797£0.014
2 11.280+£0.433 0.842+0.008
3(S) 13.356+0.576 1.000
4 36.425+0.259 2.72740.109
5 37.286+0.553 2.791£0.088
6 46.94710.280 3.515+0.144
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Table 3 Similarity evaluation of tested traditional Chinese

medicinal materials of Salviae Miltiorrhizae Radix et Rhizoma

ELZET] L ik G5 LU
S1 1.000 S6 0.995
S2 0.998 S7 0.991
S3 0.978 S8 0.965
S4 0.997 S9 0.979
S5 0.987 S10 0.998
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Fig. 3 Total ion flow chart of Salviae Miltiorrhizae Radix et
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Table 4 TIdentification of characteristic peak of Salviae Miltiorrhizae Radix et Rhizoma by UPLC-Q-TOF-MS

W5 wmn AT 0 S ERE L k0 WP Wtk
i (m/z) (m/z)

1 1059 CisHisOs [M—H]" 359.0770 359.0772 -0.56  197.046 1, 161.0245 by ol
2 1145 CyH»O01 [M—H]™ 537.1040 537.103 8 037  493.1133, 359.071 1, 295.0615 4EELJRE

3 1332 CsH3001s [M—H]™ 195.0643 195.065 2 -0.46  339.0532, 295.064 1 FH T B

4 3651 CioH0; [M~+H]" 297.1497 297.1485 0.40  282.1237, 279.136 1, 251.1417 R&SFSEP)
5 3744 CisHi203 [M—H]™ 277.0852 277.0859 —2.01  249.090 1, 234.0675, 221.0965, F}Z 1110

193.101 3
6 4690 CiHis0s [M-+H]" 2951335 295.1329 0.02  277.1223, 249.1272, 234.1036 F+ZHH LM
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Table 5 Accurate quantitative results of salvianolic acid B

as internal standard substance (n =2)

HMmT  RESE% | AMES RESE%
S2 4.4254 S6 3.301 4
83 5.430 1 S7 3.846 7
S1 3.946 8 S8 5.5756
S4 35136 S9 4.686 1
85 3.8077 S10 32271

*6 ETAMRYREHIERNEEER
Table 6 Relative quantitative results of characteristic peaks

based on internal standard substance

X B/ %

Ps RS _ FERS 2 TR/ %
(x+ts)

1 HIEFRE  0.3351+0.1123 0.222°8

2 BER 0.362 6+0.270 5 0.092 1
3(S) FHEEE B

4 Fafh28d  1.694240.794 9 0.899 3

5 FBET  0.6354+02018 0.4336

6 FIBHEIa 3.1230+1.0320 2.0910

FRAEEAL 27 B 5 AE N B i = AR I W T AR X (PFRIR B 3 =/ HE
2 B WETHAR)  AHXT & 8 IR =PI — bR

Relative content of characteristic peak chemical composition =
characteristic peak area x (salvianolic acid B content/salvianolic acid

B peak area) lower limit of relative content = mean — standard

deviation
3 g
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5 5y 1 S ) R S5 R FH 2 TR EL IR, S v
P SMIEIKR G BT . BHT, M (A R
BT EAEEA B —FRAR AN R S B2 M B AR AR
HARE T ZFhoet 8, RSB R AR B0 H A
ZHRAARABIE s AN BETR T b ) T At P A 25012,

N IR e, ASHE AT T, SR
AU Z BT IS, LS ARER . 2 3RAS I XS HE 24
WA 0 110 7 T R AN 2 ook L S 1
S -7 R 7. @ A S S
2itt Je 10 DMAFEF=HUPF SR 20 I RHE B
DX RE 24 R UEDD T, VPAN K R 2444 A 24 44
REAEVERIARRE , WS 2 I A, B TR
[ B R 2 B 1 M AR AL Ry, tH RS
MR SRV AT 8, i A 5 R AE WA



° 7292 «

FED 2023FE 117 B54% B 2W  Chinese Traditional and Herbal Drugs 2023 November Vol. 54 No. 22

X RN ORI S 2055, B BT ARt
FOITHR IS 2GR B “ -8 1 7 R A 3L
FIWT A BRI S5, TR — R TR 2
R HA R
AT LMEMELLR T 104 28BS T 1.5 1R e
FEWE A . R S B BARTR A 6 AMEa
By o PYZH 1R8I 2 57 <58 22 I E-2 (matrix
metalloproteinase-2, MMP-2) Fll MMP-9 HZRIALL K
Toll F£5244 4 (toll-like receptor4, TLR4) / #%[KF-40
#l# 9-a (inhibitor kappa B alpha, IkBa) / %X T-«B
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HEIKF-a (tumor necrosis factor-o, TNF-a) 141
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transcription 3, STAT3) {55 8 F& il i 3= 31 ik Jeg 1)
RAKE, IEERIEIIRE . RS SOR
AU, PR AR 5P SETT ORI P4
PUMBSEDIRAHIS,  IMTEE— IR AT AR R )
R BRI R P2 I 250
4 ZEig
ENTIEWILNE PR LA LS PR D]
AR ARABLEE 510K T 090181, 33 BH BT Wi 48 1) 7 2 Ak
M IR AE I AL 2 O HE AR — B, (HACKR A 10 it
AN 7= Hb B 245 04 R0 58 RF AR VAR O B R IR, = 4
e, Bk, #EEE B KREBREEAF 1, A
[FIREIRINZGHE, 2385 % 0718, CLHA BCH B 24544 (1)
NS, TR AT Hh 24 5T s i ik
B AETH 2 2444 2 T0J5 2 ) 3 ) [R] N ALl
KB ST BRI 2255 s 7, HEBh R R 25 300 ml +¢
FBAR ALY ERREAEF B R
SEE
[11 A2 [S]. —i. 2020: 78.
[2] [AEIE, EESR, &I, 55 228K HPLC 18408
W] R R: B ARREEAR, 2008, 28(1): 69-73.
[3] Wang R N, Zhao H C, Huang J Y, ef al. Challenges and
strategies in progress of drug delivery system for

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

traditional Chinese medicine Salviae Miltiorrhizae Radix
et Rhizoma (Danshen) [J]. Chin Herb Med, 2021, 2020,
13(1): 78-89.

HEHE, B, ERH, & S HME
R EEY (Q-Marker) [T AHT [I]. HEE
7, 2022, 53(2): 609-618.

EE, WA, /ML S5 R TR 4 A E R
W) B 2 B 2 B2y 5 B E K e -E R VR ().
FREZY, 2023, 54(19): 6452-6460.

Biw, WHEH, M2, % SRS 2w
UPLC 15 80 il 5 4 22 QU B 9E [0]. rh a2y,
2017, 48 (4): 767-772.

Guo X R, Chen X H, Li L, et al. LC-MS determination and
pharmacokinetic study of six phenolic components in rat
plasma after taking traditional Chinese medicinal-
preparation: Guanxinning lyophilized powder for injection
[J]. J Chromatogr B Analyt Technol Biomed Life Sci, 2008,
873(1): 51-58.

TP, BERR I AR I R R 20BN J1 5L [D.
i TR KR, 2013.

AR, REHEEE, ¥hK, 5F. 2T UPLC-Q-TOF/MS i
TR A i [9]. 25 B ak A, 2021, 41(6):
1054-1063.

ZiW, MK, MR, %5 UPLC-Q/TOF [N 5
PEE BT T M b B EAL R (0] R R,
2018, 49(15): 3576-3582.

T, SKATEE, BB, 5. %T UPLC-Q-TOF-MS
2 fr S AL =2 ey 70 fir [7]. 2, 2018,
49(2): 293-304.

B JE, kA, G M, %, & F UPLC-Q-Orbitrap
HRMS $0A [ 2 3 57 MUBORE AL 22 BF BF9T (7],
7], 2018, 49(18): 4231-4240.

FA, B, UKL, 55 SR TH RO HERE
Jo B R AE B 2 A R PPN BT AT (0], IRERP R,
2022, 15(6): 40-948.

R, Xk, EdiE, & S0 L@ imeE
TLR4/IxkBo/NFkB 155 @] LPS 55 041 i 45
[ = E 25 2 iR, 2021, 37(2): 210-214.

B AT ITRE | AR 2B S0 [ 4 bk O 4 R AE T A
R FCEEE ()], E A A AR, 2021, 43(5):
947-955.

AR, TR, BEZEYE, 55 BaT SRR R AT
T R H ARSI R TR 5% [J]. 25 E A, 2021,
56(12): 3268-3276.

MRk, AT, JTAEZR, 5. FFHER B @id JAK2/
STAT3 5518 B K BRI == 3 kg M mL It 72 [J].
FHZ58E, 2021, 44(8): 1971-1975.

JKE, Jete, BB, & AR PR R AR SR G )
g e HAR B AGR AR AL (3], EEZY, 2022, 53(22):
7207-7213.

[riEsmad &P E]



