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Regulation of exogenous H>O: on mitochondrial homeostasis, growth and quality
of Sedum sarmentosum under different water conditions

CUI Yun-qi, LAI Qiu-jie, ZHU Zai-bao, GUO Qiao-sheng, LIU Ya-qi, JIANG Hui-ying, LIU Qiu-yu
Nanjing Agricultural University, Institute of Chinese Medicine Materials, Nanjing 210095, China

Abstract: Objective To reveal the regulatory effects of exogenous H20: leaf pretreatment on mitochondrial homeostasis, growth and
flavonoids accumulation in Sedum sarmentosum under different water conditions. Methods Four treatments were conducted, namely,
suitable moisure, suitable moisure + 1 mmol/L H2O», drought, drought + 1 mmol/L. H202. The ultrastructure of mesophyll cells and
mitochondrial antioxidant system of S. sarmentosum under different treatments, as well as the growth index, biomass, contents of quality-
related components and four in vitro antioxidant capacities of S. sarmentosum were determined. Results Exogenous spraying of 1 mmol/L
H202under drought stress could significantly increase the activities of superoxide dismutase (SOD), perxidase (POD) and ascorbate peroxidase
(APX) in mitochondria of S. sarmentosum, significantly reduce the mitochondrial O;- production rate and malondialdehyde (MDA) content,
and reduce the damage of mitochondrial membrane structure. Under drought conditions, the fresh weight and dry weight of leaves which
sprayed with H202 increased by 51.53% and 38.78%, and the contents of total flavonoids and total phenols increased by 13.37% and 6.50%,
respectively, compared with those under drought conditions, but the contents of quercetin and isorhamnetin were significantly lower than those
under other treatments. Spraying H2O2 under suitable water condition was conducive to improving biomass and isorhamnetin content. ABTS,
DPPH, OH: radical scavenging ability and anti-lipid peroxidation ability of S. sarmentosum were the highest under suitable moisure + spraying
H>O: treatment, followed by drought + spraying H2O> treatment. Conclusion Foliar spraying 1 mmol/L H20: could alleviate the oxidative
damage of drought stress on S. sarmentosum, maintain mitochondrial homeostasis, and improve the yield and quality of S. sarmentosum,
thereby coordinating the contradiction between yield and quality of S. sarmentosum under drought stress. Spraying H202 under suitable
moisture conditions can also help to improve the yield and quality of S. sarmentosum.
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TR 2K Ey 5 AR 5 DTS, R RO O vkt AT
JE o PUIA MR IS A B (ascorbate peroxidase,
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2.7 HIES

K FH Excel 2010 i SPSS 21.0 #3740t 5
o3, ANEAEEAHEFEAR R A Duncan V23T 2 H
S5

3 GR5SH
3.1 FEHEEKDEHTING H0, BEiEXTER
BEA KRS

AR T B e W R
ANEE (R D. DA (FRAH FEREH TR
A EBI B AT S 4 GEEKDAEH), FEIES>
WA 67.62%. 22.06%. D+H0, 2Hi KOE K. 4
Fe#tt D o5 m 11.88%. 20.00%, Hor
oA BB 2K, RALET B4R AF N BRI B
H0, A FIF S 1 F o0 3 2 FAE K 1 #i] . S+
HO, A HR A KAR BB 5, B KA B KA b BUA 3
Hrm, b S AbERHE R 13.05%F1 20.81%.

D M TR ELL S 41437 FEEK 108.50%
F144.90% (% 2), {H D+H,0, 1t D 5 & A
FIRE D HFEE 51.53%F1 38.78%. T H A b
T THBJLL D i, D+HH0Hk2, SHS
S+H,0, HABAR HZERANEZE . 14, S+H,0, 4
HpRREE R E. THRERE 4 MhEF Hm, HS
SHERIFARE.

5 S AbHRAHEL, HABALE I 55 K2 B R

*1 TEREEKSFHTING H20: BT EZEERTLSHFME (X+s,n=6)

Table 1 Effects of spraying exogenous H202 on morphology of S. sarmentosum under drought or suitable water conditions

(X£s,n=6)
phgl KA K /em IK/em I %% /em WEERE Ak R B
S 17.40+0.92b 1.38+0.34a 0.683+£0.230a 14.17+3.37a 11.83+1.60a 12.83+1.72b
S+H202 19.67+1.40a 1.62+£0.20a 0.750£0.150a 14.00+3.16a 11.33+2.66a 15.50+1.04a
D-+H>0> 17.90+1.43ab 1.56+0.27a 0.833£0.150a 11.33+1.37a 5.67%+1.37b 12.00+1.41b
D 16.00+1.58b 1.5240.18a 0.850£0.160a 12.33+0.82a 3.83+1.17b 10.00£1.27¢

FSIANFRNG FREZROR 2R B2, P<0.05, FIH

Different lowercase letters in the same column indicate significant differences, P<<0.05, same as below

#2 FRILEEKSEHTHNE RO MEZEEYEMHM (x+5,n=6)

Table 2 Effects of spraying exogenous H202 on biomass of S. sarmentosum under drought or suitable water conditions

(X£s,n=6)
A FARR T /g BT R/ et kb FTH%
S 14.97+2.72a 0.71%+0.19a 0.05+0.01b 4.70+0.56b
S+H20, 15.90£2.13a 0.79+0.14a 0.05+0.00b 4.95+0.48b
D+H0, 10.88+2.53b 0.68+0.11ab 0.06+0.01a 6.38+1.25a
D 7.18+1.37c 0.4940.10b 0.07+0.01a 6.85+1.26a
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Fig. 1 Effects of exogenous H20: on leaf water content of S.

sarmentosum under drought or suitable water conditions
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Fig. 2 Effects of exogenous H202 on activities of CAT, POD, SOD and APX in S. sarmentosum leaves mitochondria under

different moisture treatments
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Fig. 3 Effects of exogenous H202: on MDA contents in S. sarmentosum leaves mitochondria under different moisture

treatments
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Fig. 4 Effects of exogenous H20: on microstructure of mesophyll cells in S. sarmentosum leaves under different moisture

treatments
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Fig. 5 Effects of exogenous H20: on total flavonoids and
total phenols contents of S. sarmentosum under drought or

suitable water conditions (X +s,n=6)

#3 FEREEKSZHTIINGE RO WEZERFLMTEEES (X+s5,n=6)

Table 3 Effects of exogenous H202 on the content of flavonoids of S. sarmentosum under drought or suitable water conditions

(X+s,n=6)

b ¥ iR /% i 5 1/% FRER% MR/ %
S 0.065%0.001b 0.035%0.000b 0.04940.001b 0.149+0.002b
S+H:0, 0.064 10.000b 0.03440.000c 0.05140.000a 0.149+0.001b
D+H:0: 0.062%0.000c 0.0360.000a 0.043 +0.000c 0.1410.000c
D 0.06610.001a 0.03610.000a 0.049%0.000b 0.1524+0.001a

x4 TREIEEKDFHTING H0: FEZEKEYFIMIENFENENME (X+s,n=6)

Table 4 Effects of exogenous H20: on in vitro antioxidant activities of S. sarmentosum aqueous extracts under drought or

suitable water conditions (X+s,n=6)

QbR DPPH [ B4 %/% ABTS H HEERFE/% FTC iEWR 2 HETE R/ %
S 35.78 +0.58¢ 45.75+2.43d 0.29+0.02b 53.01+1.19
S+H0, 69.09+1.43b 63.64+1.00b 0.23+0.0lcd 70.82+0.38b
D+H:0, 50.59+0.25¢ 543442 47¢ 0.22+0.01d 64.54+0.28¢
D 42.93+0.11d 35.87+0.13¢ 0.26+0.01c 57.5540.94d
vC 97.71£0.13a 99.48+0.34a 0.40+0.02a 99.42+0.02a

o1 DPPH H HIEHNHIZR A5 R 93.10%F0 17.84%,
2 I IR MR 33.60%F1 12.15%, 1fif FTC

WG FEAE 35 R B 20.69%F1 15.38%. 55 S AbFEAHLL,
D AbHF ABTS H HISERZ TR, fEEE /K ET
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