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Relationship among growth, quality, and anti-oxidant activities of Sedum
sarmentosum under different soil moisture

YANG Jin-feng, GUO Qiao-sheng, ZHU Zai-biao, ZHANG Wen-xia, CHEN Shan-shan, SU Deng-ke
Institute of Chinese Medicinal Materials, Nanjing Agricultural University, Nanjing 210095, China

Abstract: Objective To explore the effect of soil moisture on growth, bioactivity compounds accumulation, and anti-oxidative activity of
Sedum sarmentosum. Methods The changes of growth, yield, contents of total flavonoids, total phenolic, quercetin, kaempferol and
isorhamnetin, and anti-oxidant activities were assessed in S. sarmentosum under five water gradient, namely 15% — 20% FC (field capacity,
S1), 35%—40% FC (S2), 55%—60% FC (S3), 75%—80% FC (S4), and 95%—100% FC (S5). Results S4 treatment greatly promoted the
growth and yield while severe drought suppressed growth. The highest total flavonoids content was obtained in S4 treatment, while the
lowest was found in S5 treatment. The total phenolic content in S3 treatment was the largest, but there was no significant difference
comparing with S4 treatment. Meanwhile, the highest quercetin, kaempferol, and isorhamnetin content were obtained from S1, while S5
treatment showed the lowest values. Besides, the yield of three flavone ingredients per plant peaked in S4 treatment, followed by S5
treatment, and the S1 treatment resulted in the smallest yields. In addition, S4 treatment resulted in the highest anti-oxidant activities of the
aqueous extracts based on DPPH, TBARS, and FRAP methods. There was a significantly positive relationship among the antioxidant
activities of the aqueous extracts based on TBARS, contents of quercetin, isorhamnetin. Conclusion In summary, the results indicated that
75%—80% FC was the optimum soil moisture condition to achieve high yield and quality of S. sarmentosum.
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F1 AEKRDLEMEZEEKBEE (X £s,n=15)

Table 1 Effects of water treatments on growth indexes of S. sarmentosum (X £s, n = 15)

W R K/em  HK/em K L

58 fem

224 /mm

WRERUE A BEFRS RK/mm

S1 6.68+1.36d
S2 925%£1.73¢  1.43%£027¢ 0.60£0.08¢ 2.39+0.20b
S3 22.07%£3.48b
S4  29.06+3.08a

S5 27324238a

0.95£0.13d 0.48+0.05d 1.97+024c¢ 0.751£0.23d
1231021 ¢
2.061£0.38b 0.78+0.12b 2.64+0.45ab 1.931£0.28b
25710.32a 0.96+0.08a 2.70+0.42ab 2.16+024a

4.081+0.67d 1.83%£094c 0.75£0.87¢c 36.94+ 7.79d

6.50+1.88c 292+1.08c 2.50x1.51c 44.82+11.19¢
13.17£221b  892£243b 11.00£3.30b 94.65+1642a

15.08+1.56a 1092+£231a 19.83%5.15a 92.00+16.88 a

264+043a 091+0.14a 2.934+0.53a 2.02+025ab 14.75+1.76a 10.50+1.68a 23.08+8.93a 83.36+17.53b

FFARFNG FRFRORZR B, P<0.05, TF

Values in same column followed by lowercase letters represent significant differences at P<<0.05, same as below
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B 22 ik B K. AREE TR, TRELL S4
AEPRARAE, 43BN 13.93. 0.801 g, Lt S1 AbFEME
hn 57.04 A1 20.65 f%, b S5 AbEEIEE 18.65%A
13.14%. ] WAL IK ST (75%~80% H A FF /K &)
FI TR R R, T R 2 5% R H
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MR b Fr 2 2 O00E A%, S1 AL L
AT T 2RIAE B NME, B3R T HALLHE.
3.3 KORVEBMNEZEUZER S SEFM

AN T) 7K 73 Kb B 6o 73 e 2 s ) AL [
1. g L EKES R, DG E2EWAEAE
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R2 FEKRSLENEZEEYENFMN (X L5, n=230)

Table 2 Effects of water treatments on biomass of S. sarmentosum (X Ls, n =30)

sl B/ (g k) TR (g ) Ryt b PrF2/%
S1 0.244+0.08d 0.037£0.011d 0.344+0.090 a 15.86+2.80 a
S2 0.95+0.26d 0.068+0.019 d 0.233+0.074 b 727+1.07b
S3 598+135¢ 0.358+0.102 ¢ 0.077+0.019 ¢ 6.02+121 ¢
S4 13.93+3.04 a 0.801£0.189 a 0.049+0.012d 5.74%+0.50 ¢
S5 11.74+2.59b 0.708£0.151b 0.043+£0.012d 6.05+0.39 ¢
2 a bt S3 1 S5 ALEE A il FE R 0.20 £5F0 1.22 £, 3 Mk
o 16 b H 2= R BRI R E KT . S5 AN SR E & B K,
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Fig. 1 Effects of water treatments on total flavonoids FFAE,

concentration of S. sarmentosum (X £s,n=23)
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Fig. 3 Effects of water treatments on contents of three

flavone ingredients of S. sarmentosum (X Ls,n=3)
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Fig. 4 Effects of water treatments on yield of three flavone

ingredients of S. sarmentosum (X s, n=3)
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#3 AEKRSLENEZEMEIEIMIELFERNEMm (X £5,n=3)
Table 3 Effects of water treatments on in vitro anti-oxidant activities of S. sarmentosum aqueous extracts with different

methods (X xs, n =3)

4FE DPPH HHIEIEMRZE/%  FTCIVE24hWOGE  FTCiE-48h WOGLEE  TBARS 0 %/%  FRAP{#/(umol-L™)
BHT 18.63+0.99 ¢ 0.1940.04b 0.15+0.00b 41.09£2.81 be —

S1 35.4342.16 ab 0234001 a 0.18+0.01 a 53.96+3.40a 2136+ 2.40ab
S2 34.13+2.03 b 0.2240.00 ab 0.1740.02 ab 35.1545.05 cd 7.80% 0.00 b
S3 35.9740.56 ab 0.21+0.01 ab 0.18+0.02 ab 49.50+5.94 ab 1543+ 5.99b
S4 37.38+1.85a 0.2440.00 a 0.19+0.01 a 48.51+4.09 ab 34.93+11.99a
S5 35.64+1.42 ab 0.21+0.01 ab 0.18+0.01 a 30.57+3.68d 11.194+ 2.40b

FFAFRNG FRFRRZR B, P<0.05; SI. S2. S3. S4 1 S5 43K MR 15%~20%. 35%~40%. 55%~60%. 75%~80%.
95%~100%

Values in the same column followed by lowercase letters represent significant differences at P<<0.05; S1, S2, S3, S4, S5 indicate 15%—20% FC,
35%—40% FC, 55%—60% FC, 75%—80% FC, and 95%—100% FC, respectively

*4 EREEYE. ROSERMENWEEHEXIMDIT =5

Table 4 Correlation analysis of biomass, chemical composition, and anti-oxidant activities for S. sarmentosum (n =5)

WH EYE BB SIEE WEE LEE BRZEF MSE DPPHIL TBARSVE FTCi:-24h FTCi%-48h FRAP %
AW 1.000
psyi] 0428  1.000
pEgs ] 0.576 0.909°  1.000
it B % —0.248 0.445 0314 1.000
WgEE —0.878 —0.190 —0.420 0.633  1.000
FREL 0454 0439 0245 0.953°  0.762 1.000
AR -0.429 0330 0.161 09807 0.773 0.980"  1.000
DPPH % 0768 0.830 0.841 0.388 —0.431 0217 0211  1.000
TBARS 3% —0.228 0.682 0471 0913° 0567 0.953° 0901 0447  1.000
FTC3#:-24h  0.116 0439 0532 0.842 0223 0677 0742 0573 0.660 1.000
FTCi#:-48h 0779 0425 0.565 0329 —-0.446 0.050  0.147 0846  0.168 0.665 1.000
FRAP i 0462 0705 0.761 0.720  —0.078 0.535 0569 0.869  0.645 0.904" 0.837 1.000

TRRREMK, P<0.05; TRFWMEZEMFE, P<0.01

* level represents a significant correlation at P < 0.05; " level represents a greatly significant correlation at P < 0.01
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