PUILH W 2 Rk . 2022,42(3) :0435— 0443
Acta Bot. Boreal. -Occident. Sin.

doi:10. 7606/j. issn. 1000-4025. 2022. 03. 0435 http://xbzwxb. alljournal. net

FEKSMEXNASENBESE
REDSNLFERNZN

A E.E RL.& #.WEER X2V .YEMRY

(1 PHARIGE K2 ARl B, DU FE 637009 ;2 PHAL I 4 41 U8 52 o kE TR B AR U 6] Q8 oty DU 78 63700253
TG E 2B, 9IS S 615000)

B E PSR R R RN i E K B R IR B, 5 R 2 R A T e A i PR AR R B, K
W LL N PES 15 bRk, SR A LK 43 T 38 v BRI K 43 D 38 X0 7 5 25 19 BB R (TPA) |8 b £ B2l iR
B iR R IR A B AR T TR B S R LA A5 B R P 2 2R e b iy R R L A Ak R D kT - 3 K A T 36 me R R AT
g Ph 2 ZE w0 R R B A B AR A . AR R (D P S 28 TPA X+ 587K 43 i hif UK. 8.9.10 H 43 B 4t (SL-
8.SL-9 1 SL-10) ¥ TPA & 5 W 25 - 43 HH X 2 7K & (SRWC) [ AR T 384 hm o HA [ 3 453 ] 2% 53¢ b 3% 76 A W] SRWC
T.SL-9 () TPA & BEAK .U SL-8 (4 41. 4% ~91. 1% A1 SL-10 #Y 24. 0% ~79.9% , () KW+ KM M0 T,
FHZZ5 0 ok 2 A B PR AR B o R AR A EE B WA B T RN T TPA SR — B R 1 =, {H ™ 5 oK
(SRWC 2 35%) SR AR & . (3)FFS 250 2 B4R BOy) HoA7 1R 58 19 P A fL 76 4 32 DPPH - Rl ABTS » " 35 B
TEPEREE SRWC MRS, 5 TPA Skl —3, Dok, 5 B T 2 W if 68 0 35 0 A 2 250t i e &
T KU VE AL TS R v AT DL S A2 VB R R B i 25 e R R ST S I A R

EEIA TS TR0 HPLC B iR s P B Ak i

hESES.QV45.78; R282.2 XERARERD A

Effect of Continuous Water Stress on Phenolic Acids Content and
Antioxidant Activity in Stems and Leaves of Salvia miltiorrhiza Bge.

ZHOU Zheng', BAI Ling', YU Yan', YANG Zaijun', WU Yichao'*" , PENG Zhengsong'**

(1 College of Life Sciences, China West Normal University, Nanchong, Sichuan 637002, China; 2 Collaborative Innovation
Center of Tissue Repair Material Engineering Technology, China West Normal University, Nanchong, Sichuan 637002, China; 3
Xichang University, Xichang, Sichuan 615000, China)

Abstract: The planting scale of Salvia miltiorrhiza continues to expand, producing many stems and leav-
es, resulting in a huge waste of resources. Drought significantly affects the production and accumulation of
active components in medicinal plants. This study used ‘Chuan Danshen 1’ (CDS-1) as the material and
used the soil water stress method to study the effects of long-term water stress on the total phenolic acids
(TPA), the contents of 8 major phenolic acids and the antioxidant activity of the stem and leaf ethanol ex-
tracts. This study preliminarily clarified the response behavior and antioxidant capacity of phenolic acids in

S. miltiorrhiza stems and leaves to soil water stress, and provided scientific theoretical guidance for the
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development and utilization of S. miltiorrhiza stems and leaves. The results showed that: (1) TPA of
CDS-1 stems and leaves was sensitive to soil moisture. The TPA content of August, September and Octo-
ber samples (SL-8, SL-9 and SL-10) increased as the soil relative water content (SRWC) decreased, but
there are significant differences between different months. Under the same SRWC, SL-9 has the lowest
TPA content, only 41.4% —91.1% of SL-8 and 24.0% —79. 9% of SL-10. (2) Under long-term soil wa-
ter stress, the rosmarinic acid, salvianolic acid B, caffeic acid and protocatechuic aldehyde were significant-
ly accumulated in the stems and leaves of CDS-1. Drought stress increases the contents of TPA and single
phenolic acid, but severe water shortage (SRWC is 35%) will reduce the content of phenolic acid. (3)
Ethanol extracts of the CDS-1 stems and leaves had strong antioxidant activity, and their DPPH ¢ and
ABTS » © scavenging activities increased with the decrease of SRWC, which was consistent with the
change trend of TPA content. It was found that moderate drought stress significantly increased the phe-
nolic acid content and antioxidant activity of the CDS-1 stems and leaves. Scientific irrigation technology

can be used to increase the phenolic acid content of the stems and leaves in the cultivation of S. miltiorrhi-

za to promote the comprehensive utilization of S. miltiorrhiza.
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H 53 2 BEMLHURE 3 PR ZE I 34T I R & 2 U 5 B 41
A3 P TR .
1.2 KF5EE

BR %% 1 mol/L & bk i F 5 #4475 96 % DP-
PH 1 98% ABTS W [1 Macklin; 98. 38% f+ & %
(Batch No. 19060920) ,99. 52% (+)- JL4$ % (Batch No.
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Table 1 Standard curves of 8 phenolic acids

3 iR Phenolic acid PrAfE 2k Standard curve MV Linear range/(mg + mL™ )
BB TR Gallic acid Y =35592X +74.698,R*=0. 9995 0.004 6~0.046 0
#+2:% Danshensu Y=4167.4X+6.9467,R*=0. 9952 0.005 6~0.123 0
(+)-JL## Cianidanol Y =7355.9X —0. 2841,R*=0. 9999 0.006 2~0.062 2
JE LA Protocatechualdehyde Y=66490X —9.8413,R*=0. 9999 0.003 9~0.077 0
R Caffeic acid Y=35918X +0.3993,R*=1 0.004 2~0.063 0
# 1% %M Rosmarinic acid Y=22984X+0.2813,R* =1 0.003 9~0.077 0
FHE R B Salvianolic acid B Y=11184X +1. 349,R*=0. 9999 0.008 0~0.079 8

FHE R A Salvianolic acid A

Y=28223X +1.1983,R*=1 0.003 9~0.038 5
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SL-8,SL-9 and SL-10 stand for the sample collected in August,
September and October, respectively; Different normal letters
within same month means significant differences among different
treatments at 0. 05 level (P<C0. 05); Capital letters indicate
significant differences at the 0. 05 level between different months
in the same treatment (P<C0. 05)
Fig.1 TPA content in CDS-1 stems and leaves under

continuous water stress in August, September and October
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Fig. 2 HPLC chromatograms of phenolic acid determination

of SL-10 samples under water stress in different SRWC
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Fig.3 DPPH » and ABTS «  scavenging rates of different month samples under water stress
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