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Abstract: Objective To evaluate the anti-oxidative effect and chemical constituents of stems and leaves of Salvia miltiorrhiza
(SMSL) collected in July and December, water extracts and alcohol extracts of SMSL collected in July and December were taken as the
subject, therefore provide scientific basis for the comprehensive development and utilization of SMSL. Methods The chemical
constituents in the extracts were identified and determined by Ultra-high performance liquid chromatography combined with triple
quadrupole electrospray tandem mass spectrometry (UPLC-TQ/MS), then confirmed the main salvianolic acids (danshensu, caffeic
acid, rosmarinic acid, and salvianolic acid B) as the material basis of anti-oxidant activity of SMSL. Moreover, based on the
anti-oxidant activity evaluation index: 1,1-diphenyl-2-picryl-hydrazyl (DPPH), 2,2'-azinobis-(3-ethylbenzthiazoline- 6-sulphonate)
(ABTS) free radical scavenging and iron reduction/anti-oxidant capacity (FRAP), anti-oxidant activity of SMSL was
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evaluated. Meanwhile Salvia Miltiorrhiza Radix et Rhizoma (SM) from market was used to be control. Results It showed that the

water extracts of SMSL in July possessed strong anti-oxidant activities, and the total salvianolic acids with the content of 75.663 mg/g

was the highest; Followed by the alcohol extracts of SMSL in July, anti-oxidant activity and total phenolic acid contents of SM extracts

were all lower than that of SMSL in July. Danshensu, caffeic acid, rosmarinic acid, and salvianolic acid B showed obvious

anti-oxidative activities and significant dose-dependent effect in scavenging free radicals. Conclusion It revealed that SMSL

possessed strong in vitro anti-oxidant activity. Additonally, it is shown that SMSL was rich in salvianolic acids, in which danshensu,

caffeic acid, rosmarinic acid, and salvianolic acid B also had obvious anti-oxidant activity.

Key words: stems and leaves of Salvia miltiorrhiza; Salvia Miltiorrhiza Radix et Rhizoma; salvianolic acids; anti-oxidant activity;

danshensu; caffeic acid; rosmarinic acid; salvianolic acid B
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Fig. 1 UPLC-TQ/MS chromatogram of eight salvianolic

acids and four tanshinones in S. miltiorrhiza
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Table 1 Linear regression equation and linear range of eight salvianolic acids and four tanshinones in S. miltiorrhiza

wEY SR R’ 2 METE I/ (ugrmL ™)
e Y=59.442 X+22.513 0.999 0 0.108~ 54.000
Ji ) L2 Y=687.57 X—84.93 0.998 9 0.116~ 58.000
LEE Y=1875.1 X—279.46 0.999 5 0.106~ 53.000
g7 Y=1015.6 X—173.17 0.999 1 0.101~ 50.500
RIEFEIR Y=647.47 X—1736.1 0.997 1 0.137~ 68.500
SR Y=67.32 X—154.82 0.996 4 0.132~ 66.000
FHR % B Y=306.26 X—525.11 0.997 0 0.211~105.500
FHR R A Y=1025.4 X—559.95 0.999 1 0.106~ 53.000
ZEFHS 1 Y=15897 X+6 139.6 0.999 0 0.114~ 57.000
FHZ 1 Y=4717.3 X+14 515 0.994 6 0.107~ 53.500
[SPREA ] Y=26726 X+31 570 0.999 2 0.111~ 55.500
FHE1 11, Y=17 326 X+38 793 0.997 4 0.108~ 54.000

x2 ASEMHRERBYPUERSEEST

Table 2 Content analysis of chemical composition in extracts from stems and leaves of S. miltiorrhiza

R JisrH(mgg )

FEBE LR IR TR REER RN0R SHRRB JHNRA SUISE FIBEI BASE SIS, SR
SY-7  11.656 0.232 4.724 0.465 4.654 2.804 49.862 1.103 — 0.028 — — 75.663
SY-12 — 0.343  0.363 0.557 — 2.359 2.669 0.599 — — — — 6.888
SG 3.558 0.309 0311 0.212 1.209 — 36.635 1.429 0.065 0.110 0.051 — 43.663
CY-7 10459 0941 6.472 0.782 4923 2.891  26.586 1.230 0.019 0.283 0.168 0.020 54.283
CY-12  0.629 0.596 0.780 0.306 1.270 — 3.000 0.756 0.048 — 0.081 — 7337
CG 7.337 0.634 1.053 0.254 1.304 2.595 18.071 1.337 5.040 29.134 26.144 31.567 32.939
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2.41 DPPH HhHEKEmmMz! 78 96 fLIR FIERR A . tH5E ABTS H 3G RR, #id
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Fig.2 Effect of extracts from stems and leaves of S. miltiorrhiza on scavenging DPPH and ABTS radical (X Ls, n=3)

x3 ASEMHRBMNENLENE (X xs5,n=3)

Table 3 Anti-oxidant activity of extracts from stems and leaves of S. miltiorrhiza (X £s,n =3)

BE ECso/(ugmL ") fr % FeSO4/mmol
DPPH ABTS 40pgmL™'  20pgmL”"  15pugmL'  10pgmL' 8pgmL' 5pgmL
SY-7 19.14+ 143  9.24+0.14 0.148 3 0.0739 0.0553 0.036 7 0.029 3 0.018 1
SY-12  240.67+11.92 55.54+1.65 0.0123 0.006 3 0.004 8 0.003 3 0.002 7 0.0018
SG 59.03+ 142 22.99+0.86 0.066 2 0.0318 0.0232 0.0146 0.0111 0.006 0
CY-7 20.69+ 228 14.52+0.74 0.104 8 0.048 9 0.0349 0.0209 0.015 4 0.007 0
CY-12 5935+ 0.13 28.34+0.83 0.038 2 0.0179 0.012 8 0.007 7 0.005 6 0.002 6
CG 4472+ 172 20.39%+0.40 0.054 8 0.0270 0.0200 0.013 0 0.0102 0.006 1
Ve 567+ 0.40 227+0.06 0.5770 0.288 3 0.2162 0.144 0 0.1151 0.0719
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FE—Eu A, BrA I aE ) BE T R R K
58, 4 FIFHR RIS ARG S X DPPH [ HH AL BR
RE 7 I Ay Wl B > 3 2 2% > Rk A 1R > P+
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3 g

Ak E MR B, K240 RS v
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Fig. 3 Effect of four kinds of salvianolic acids on scavenging DPPH and ABTS radical (X £s,n=3)
F4 AMPAHERLNEMMENTEE (X L£5,n=3)
Table 4 Anti-oxidant activity of four Kinds of salvianolic acids (X £s, n =3)
ECso/(ugrmL™) JT % FeSO4/mol
/f/té% -1 -1 -1 -1 -1 -1
DPPH ABTS 4 pg'mL 2.5 pg'mL 2 pg'mL 1.5 pg'mL 1 pg'mL 0.5 pg'mL

AR A 5511024 3.53%0.24 0.070 7 0.048 3 0.038 7 0.026 5 0.018 4 0.003 9
W 4.76%+0.04 2.651+0.06 0.083 6 0.0553 0.0395 0.0309 0.021 3 0.0106
HEFHR 6201025 2911036 0.084 8 0.056 5 0.0415 0.0322 0.020 9 0.010 8
FHAR B 6.99+038 3.681+0.31 0.0510 0.034 7 0.026 2 0.020 6 0.0135 0.007 0
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IETFIRANSTINR B O 32, BAT RAF AN LA AL At
s SR ATAEANE T S 25 R IS DB i
G S I PRE = i ID VR LD PR e eI ey
M ST R BA B o T ARSI R A AR S it
EARIAR (2 haifss VAR R BEAT IR
B NAR R T A HE S A E A d AR AE A 3L
P R B iR 102 T RS S AR A
B AN S AR . Rt FESZEH-Hise A i
2y it B D AE AR A AN A AR S 5 A5 B
BIE .
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