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Growth and accumulation of the secondary metabolites in

Periploca sepium Bunge seedlings under salt stress

HAN Cuiting, LI Xiankuan, WANG Guangping, MA Lin, ZHANG Jian"

(School of Traditional Chinese Materia Medica, Tianjin University of Traditional Chinese Medicine, Tianjin 301617, China)

Abstract [ Objective| The study aims to explore the effects of salt stress on the growth and secondary me-
tabolites of Periploca sepium seedlings, and preliminarily understand the salt tolerance range of P. sepi-
um and the induction effect of salt stress on secondary metabolites of P. sepium. [ Methods] This experi-
ment was conducted with the seedlings of P. sepium cultivated for 30 days to determine the changes in bi-
omass, total steroids components, cardiac glycosides (periplocin, periplocymarin, and periplogenin), and
4-methoxy salicylaldehyde content of P. sepium seedlings treated with different salt concentrations (0,
0.2%,0.5%, 1.0%., 2.0%). [Results] The P. sepium seedlings grew well under low concentration of
salt stress, and the dry and fresh biomass of the aboveground and underground parts were increased to var-
ying degrees. The dry to fresh ratio was gradually increased with the increase in salt stress levels. The
content of the major effective components in plants, such as total steroids and cardiac glycosides, showed a
significant upward trend under moderate salt stress, while 4-methoxy salicylaldehyde was significantly in-
creased under high salt stress. [Conclusion]| P. sepium has strong salt tolerance, and salt stress within a
certain range increases the content of major secondary metabolites in the roots and stems of P. sepium seedlings.

Key words Periploca sepium Bunge; salt stress; biomass; secondary metabolites

Wi B .2022-11-14; B A B B #7 . 2023-11-22

ESTE . K b 2454 A SR R B B AR BRI H (2022)

TEHER N R E Q997 —) , & IR LA A, EEMNF RIS IF L5 . E-mail: hancuiting2022@163. com
* JEAEER RR, B BHR, FEN S P2 IE M2 I A LS098 . E-mail: zhangjian_tem@163. com



2 AR, 4 ¢ R T30 X AT 4 B A I B A AR T 0 B R ) 5 281

FLHI (Periploca sepium Bunge) SN 2 B R AL
JE A AR Je AR Ge b 25 B m e HA 4 KO
SR T aRY . BB R R R Ak
[Tl R N s 1 TN & e SN O << o IS W )
SO LR S 2B L A L R R G
BT a0 4- PP AR BE K A B L S A TR AR A R AT Y
TG M A, b 4-H AU /KA I O 2 24 ML R R T Y
i — o S A b A

b 957 Ak S 4t BT I Y E A B IR 5
Goit, BT 2K 9.5 12 hm® MR Ei L+ Hb, X
CHRABRHEEYARKRETFNFLAEEYHEaZ
—U R ER A AR A W A K Y B
e, Xof 3£k 58 Ak 1 0 O L A A e R B B
B, N SE R B, Bl I R R A ) FT LAAE —
TR b PR £ 3R 4%, o8 21 ok B AR Al 9 H A
() B, A BIF 50 8 2 s v 2 iR 1) 0 2 K00 R B
I8 FE A 3% 5% 30 R % B 0 B i 24 0 0 PR o
L RTHIARE i A K A R A L S AE S Xt
FOWF5E 22 DT 1 5 sy R A S5 038 T A AT A0 2 B
Rk BB VR FHRRAE 265 T v T 8 D0 AT M0 e S
JoR3E T B0 0L B BIL R B 7 i B A AR DGR . ST ER
Ji 360 %58 245 FH AR 0 0k AR AR B S5 1) 52 i AT ) T 4 s 3
B8 SR AR S R 1y 1 B CHIL R S 5 Sy R B 38 AR R
P55 T B 2 R A W0 A RO A3 B 4 Ik PO 4
S R AR 56 3 o R e Ab B 5 BRI
AR A AR L Rk AR AR ™ ) S A T AT
M ATAIE T 4-HY S0 oK 4 1 45 5 i A2 Ak, 8
TN ER B S AT A A R R AR O, U
T ) 0 38 BAF 9 ™ i it JO R 4 i b 2 2 R A
1 ARHRT
11 fk# 8 5 5e % it

W T KRB BE 2y R h 2y 2 ek A7, Fh 7%
BT R EE &M XL X, 2828 3 ok IR R B X8 N
BB P AT M (Periploca sepium Bunge) Ff T,
TEPEAE 34— 1 - 24 2F AL B S 8 A R A
FFHE P B ERMEA 2HA (1 DIRS
M6 15 & B TR OLIR/MREE) 16 h/8 h,
JERREE 3 600 Ix fHRE (2342) °C MR N (50
IO NMEEFRENIES ., BB 1/2 MS &R
1R EMABEK . TR R A] i b 38, 30 d ) ik AR
K R Ay 2y i kAT SR e A B

15 A BENLAY M 5 A AbBRA LB Ab B
34k, HMakERE 0.2%.0.5%.1.0%.2.0%
G A A KAF [l B i A B (CKO . Hirpr, 3

AEFRWE R 1/2 MS 8 FR A3 B 4l NaCl Fe il , 25 3
XTI GEVE S 1/2 MS B, Mk 3 d #EW 1
WAL PRV, A KA BN AR B H, DLA i 3
R AL . e AR B 10 d S L YRR EE A L 0 SR
AN TR Ab S b 1 R bR FR A3 0 i BT RROHE L & B
R Y B L ST = N [+ g A i = A R T A G R
/T X100 %0) , TR BB R AR A bR oK &
R, S 2Z B/ TR BSPREAE  EET — 20 °C UK AR I}
17 T Ja8e 4 ior & mE .

1.2 HARSESENE
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BRVEN s KT M REF AT MR AT M o0 B 4-FR 43
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R AE IR AT R
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iy ACQUITY UPLC BEH C18(50 mm
X 2.1 mm, 1.7 pm), R H K Waters C18 #
(12.5 mm X 2.1 mm,5 pm), L4k CA)-H g (B)
VTN W S AR RS BE R BE (0 min, 90% A 1~4 min,
85%~70%A; 4~8 min,70%~67%A; 8~9 min,
67%~55%A; 9~11 min,55% ~48% A; 11~17
min,48% ~25%A; 17~18 min,25%~90% A) , i
#K 0.3 mL/min, #E& R 30 C L, HEREAEBR 1 L,
K 4 R 235 nm 434S E] R 18 min,

1.2.2 WRBBEHE

K 5 PR LA X B E , MP BRI T e A 2
5 mL, RIAG 6 BRG BE R . 45 W40 B £ R B 43 30l R AT
MIFEH 1. 02 mg/mL FTHIK AT 1. 06 mg/mL  FLHI
G 0. 94 mg/mL 4-H I K EE 1. 02 mg/mL,
SRIT o K 2 W A% %o R B AR 3 o, FH Y P T )
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PR AR AW, 4 C UKAR AR % T
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8 000 r/min B> 2 ¥R, EFYK 10 min, 3SR ED A HHR S
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UCHERE, DU 5 0 TR AR, DLHR BE (pg/mL) A A AR
(), W T AR AR AR Cy ) s e il A vl 2 (56 1)
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Table 1 Standard curves of periplocin, periplocymarin, periplogenin, and 4-methoxy salicylaldehyde
fe2 5y 17 8 (RERH L
Chemical Stions R tions Coefficients of Linear ranges
~hemical compositions egression equations determinalion (Rg) //(‘[_Lg/mll)
FLHIEEH Periplocin y=1658. 62 +0.5638 0.999 6 1.02~50. 1
FLHWIKH Periplogenin y=1554. 32 +5. 2513 0.999 0 1.06~53.0
FLHIH JC Periplocymarin y=4458. Tz —4. 6505 0.999 2 1.02~40.8
4-HH FL K #8E 4-methoxy salicylaldehyde y=10573x—8. 6567 0.999 8 1.00~100.0
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1, 4-methoxy salicylaldehyde. 2, periplogenin. 3, periplocin. 4, periplocymarin.

Fig. 1

UPLC chromatogram of mixed reference substances (A), root samples of 0. 5% salt treatment group (B),

and stem samples of 0. 5% salt treatment group (C)



2 1 i

FR5E A < T30 X AT 400 B A A R U A AR AR R 1 S

283
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FIH SPSS 25. 0 #4475 R R 5 22 0 R
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AR TR R,

A~E 5333 BEX BRALR 0. 296.0.5% 1. 0%6.2. 0 %6 (R vk i Ak 34,
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A—E correspond to the control group and treatments with 0.2%, 0.5%, 1.0% and 2. 0% salt concentrations, respectively.

Fig. 2 Changes of roots and leaves of P. sepium under salt stress
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Table 2 Growth of P. sepium seedlings under NaCl treatments

Hb F#4> Aboveground

Hb R #8543 Underground

NaCl e Ji
concenrations B i T Tt g i TRt TRl
/% Fresh Dry Dry/fresh Fresh Dry Dry/fresh
biomass/g biomass/g ratios/ % biomass/g biomasss/g ratios/ %
0(CK) 10.93340.718b 3.61840.239¢ 33.1 19.01541. 248a 2.89340.131b 15.7
0.2 11.77940. 842b 4.063740. 145bc 34.5 17.39440. 823b 3.2357+0. 243a 18.6
0.5 14.67740. 813a 5.18140. 212a 35.3 16.65240.914b 3.48140. 347a 20.9
1.0 12.21940.927b 4.30840. 275b 35.7 13.89540. 780c¢ 2.862+0.218b 20. 6
2.0 11.98240.732b 4.99740. 352a 41.7 14.246+1.014c 2.99240. 304b 21.0

EARR/NG F R R AL B IAE 500K 2 5 3

Note: Different lowercase letters indicate significant difference between the treatment groups at the 5% level.
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N 3 iz, Bl A kol 30 v B 7 2 5 AT A0 4
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FT 0 &) v R B 25 v B {85 R & /AR 0. 520 NaCl 4b 3
0 ) AR T 18, 290,36, 200 2R R S AR
A 0. 2% NaCl b E X B 2 ) 5 25 42 & (P <<
0.05), BVIE Fr i B 45 W 300 A5 1 -F AT M0 4 v AR B =%
R R,
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SEENFM

3 RO 2R LA CFL M RE 17 AT A0 UK FR AT A
HIOOEA A R 22 h a0 fm, H =F S =l EH
36 VA B G i 3 5 TR R BRI (B ),
Horr  FLMEE T SATHIH ST & B AE 0. 5% NaCl 4b 3
HANER e R LEAHN X IR 5 e ER/]E T
35.1%0.10. 3% (P<C0. 05) s FLMIUR H & &5 W AE 1. 0%
NaCl 4bFRAH T 1k B WA, 25 Fhk B AL 305 1 34 i 35
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Different lowercase letters indicate significant difference between
the treatment groups at the 5% level. The same as below.
Fig. 3 Changes of total steroid content in roots and

stems of P. sepium seedlings under salt stress
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Fig. 4 Changes of periplocin, periplocymarin,
and periplogenin contents in roots and

stems of P. sepium seedlings under salt stress
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Fig.5 Changes of 4-methoxy salicylaldehyde content in

roots and stems of P. sepium seedlings under salt stress
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