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Abstract

To study the physiological response of Gleditsia sinensis leaves to drought stress and rehydration,
the changes of chlorophyll content, malondialdehyde content, peroxidase activity and phenols me-
tabolism in leaves under different drought stress and rehydration were analyzed. The results
showed that with the increase of drought, the content of chlorophyll decreased, the content of ma-
londialdehyde and the activity of peroxidase increased, and all the indexes recovered to the ap-
proximate level of the control group after rehydrating, but there was a certain gap between the two
groups. In addition, phenolic metabolites changed in different degrees in drought and rehydration.
The content of L-phenylalanine increased in drought stress and decreased after rehydration; the
content of flavonoids in C6C3C6 carbon skeleton decreased after drought stress and recovered
slightly after rehydration. The results showed that the leaves of Gleditsia sinensis initiated the self
defense mechanism, the antioxidant enzymes and phenols cooperated to reduce the damage of reac-
tive oxygen species to cells. In addition, the damage of Gleditsia sinensis to drought stress has a cer-
tain range; high-intensity stress will cause irreversible damage to Gleditsia sinensis leaves.
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TR A AE K — A RS, YR E MR R KR, X5 R K R IEA R 2
BN, AR — B DR M AP (0 A BRI B A S K o R B e B R 1 SR 1
PSR P B A R BN ATAT I — M B SEBRAE SR AR LR T TR - Bk - TR -
SRR —AMEH R[], AR TR A R e — AN Z R E R, =& nr L] iRy
KA AN A B FE AR AL, AR P47 0 28 10 1 FH R R TR i 2 K, RIS R AR X s 7, 2
B B BT R VK B B 4112 [3].

T3 L 7 465 R 470 o ™ EE PR S MR A R R AR P (4] [S], RH RS SBOS EMETEA A HE,
AFELAE . AEMRE TR RS, XY RS . ISR SRR S E IR, TR
K EF=A, SPAREDINIES EKRE, EYE TR B B L E R RS A i, Hdhdt
AAEF R WL A T S i = O E B A FEHLHI[6]. SOD. POD. CAT. APX Z& (¥4t [H1EH
T, ATCART BE BRI TR ARE, SR 2 B AR FRAK. A, TEIRAERE R, BRI R
HA U7 38 A7 1) 22 TH G U AE AR =10, 78 T B vis PR AU R 2 R i 2 S AR (7] B2t & st AR AR s
A A IS ROS T eE S 4H 45345 R8s 7[8]. B/K G MR SE K e /7, —J7 ) AR Jelce 52 e
SR AT, RIS DAAS [F) R FEE ) M 28R SR a0 T X A P i i B PR e, A A 7 LA S
X B RAR 5 R AR K S RE T LR BRI SO 2
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AR R, 2 ERE SRR R R B RN . FOR RIS, SUERER, i
B, NHMER AR EERM. HIRARKIE, @RI, WRK, mmsE, susgettss, m/ERER
Kb, R ZEMZIEEESHA . RN ATENLBAMIZGHNE. A3 RMM T2
SEE, REHAEMPIRBER:, 2AMTFHEHEDEREE S —, BEHRSHEFNE. A0 Rk
TE T F O €0 — RS A BR X PEG-6000 #4811 S it BA K 52 7K 5 2 A 0T ARIR AR e AT T 5%
WEFRAEANE) TR b KA R AR AR FRE B A P2 AR 22 R b &9, IR 70 e A2 AR =2 i1 224k
PLEGEEDURRE ST WA, AT LU IR F38 e S RE TR AR X — Y0 Fh ()T S i A,

2. KWHE
2.1. HEIER

EAFRFRAE T AR AN R ZE AR AR S B S E TS =M, H 2% K AR ANEEE 0.5 h
Jo 78K e . AT B T 80 Cla/K TR 24 h, A TIEA T, B TEET, FHBHEARBK, —
JJG, FRAiEKE 7~0 cm B, &Rk E . KB BRI &7+, H Hoagland’s & 7% 77
Wi, BfEEEAT PEG-6000 T2 Mriaseit. LA Esei@reil = bk T, mELM NN ZSIEE 50%,
26°C/18h~20°C/6h. ZHEHUL(O|MIW A7, ERETERNEETEMIERE 12%FM 18% & /75
PEG-6000 17/, TFMHERFE 14 d J5, XAELE T RIEE, JHTE. BRESE 18%
PEG-6000 b FEFIZN AT R K, 14d )5, BUFEDNE .

2.2. HEESENE

HEGRNET RS Jang FI0EMGE0], REBS: R 0.2 g BrEfALAP b, A 80%H
A HIEE, BB A2 F 6000 rpm R E§0r 15 min, FHHC G E HAE 665, 649 F1 480 nm K T KWK
Hefl, S AT FEAR R R SRS IS .

THEARXN:

Ca=1221D663-2.81D645 M4t ZalkE
Cb =20.13D645-5.03D663 M4 bk
Ct =20.19D645 +8.05D663 i IH-23 25k iF

Cx *c = (1000D470-3.27Ca~104Cb)/229 KHE bRk E
I 300 8 (me/g) = (€ 3% VR BE » SREUBUMAA » B RE A )1 i fof L
23. ATESENE

JE I B Y EE(MDA) 3R FE 7K SR VAl A i A AL I FE E - MDA 5 R F TBA Eb 75 11]. MDA
(I S TAE 5% (W) =R CRRIEIH (TCA) T ML, FHAE /KT 5246110 0.67% (wiv)if)
AR LL ZR(TBA) M. 30 438 . WHIZR=ER)G, LA 800 g 2.0 5 /0%, LiEWHA T 532 nm 436
FEE A o

2.4. FUHEFEMHNE

U AL B PN T A S B S S A [12]: BT EEAL R A 0.5 ¢ AN 5 mL Z&PPE(50 mM
Na,HPO4,-NaH,PO, 2, PH7.8, & 1.0 mM EDTA, 1%PVP, 1 mM AsA), Fo/rWfBEcI3%, 7F 4°C
T, 8000 rpm, B> 30 min, _FE RED A KR $E B o
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APX JEVENE R T HAER HyOp BN, AEHTIR AR & 2080 1 Bk e R vE 1, Wl S
AR ZN: 100 pL BHE . 0.5 mM PLIRIMEZ . 1 mM H,0, A1 0.1 mM EDTA 78078251, £ 290 nm K F, %
B 3 min W4E 15 s AL BEAE .

CAT V&V E L CAT {3 Hy0, 70, R BAAZR T 240 nm A TR R k)N 1 R B 5E 1%
FigE M o BEVE PRI S S NAR RS 10 mM H,0, 1) 50 mM Na,HPO,-NaH,PO, 122/ (PH 7.2)F1 50 pL fif§
FREGK, HAA U-g ' min ',

POD VEMEMEFRIH SOD £ Hy0, N4 @ G A T S 4k 1) S BRI 2 % B s v . RBIA RN 50 mM
Na,HPO,-NaH,PO, #2231 i(PH 7.0), 20.1 mM & AIAE;, 12.3 mM H,0, Al 100 pL FE, SRR A
3mL, RS 1£ 470 nm K T 3 min W 15 s BB RO BEAE

SOD Jif P 5 R FH NBT 16030 SRR i 12 B 35 P o« SRS 2R oD s B2 BT 7 37 L4 30 pL e
EU AN 3.0 mL VB 4950 mM fEBR 22 pF%, PH 7.8, 0.1 mM Na2EDTA, 13 mM &R, 75 umol-L™'
NBT, 16.7 pmol-L™' #% 35 2). T4 MR E HE 7 64T FIESE 10 min, 4TI N . 7F 560 nm 3
ARSI R S AR

2.5, RERBFHIRME

A A EE AR TSRS % Dong (131107715, BN, FRECHTEAL M A 0.5 g
N 20 mL 60% F (i 4l () g 0, TSR B S (T S A B & E IR/A ) 60 HZ 15 min, #
FEHEEL 30 min J5, 8000 rpm B5.0» 20 min, HU RiEWR, FREESE 1R, GIF HIEW, BHE 40°CHETACR
BT, BREAWREER, JEEAR 10 mL f5id 0.45 pm JEME, KA S A& AFTE—20"CUKAR AR .

ffiH UPLC/Q-TOF-MS % %i(Waters, Japan)i#1773#7. fE 50~1000 (1) m/z i [l N LA IE B TR AT
¥l . £ Acquity UPLC BEH C18 #£(1.7 pum, 2.1 mm x 50 mm)fic & VanGuard FiAH:(BEHC18, 1.7 pm, 2.1 x §
mm; Waters) F #4773 B IR FFFEIRLTE 30°C o JEFEIARARIE 2 Lo f A 0.05%Z4F8 - 7K(A), 0.05% R -
LHEBHERFRS, Lh 0.25 mLmin ' FIFEETH VLR : 0~23 28N 5%B~95%B; 23~25 4Py
95%B~5%B; H125~31 4341 5%B.

2.6. IR
FIH SPSS 25 #4T One-way ANVOA 75 %4041, FFi47 Duncan £ H Eb%L, FIH GraphPad Prism8 {F
.
3. #£R
3.1, EKIER

TR HMETE AR MR H T 52T 50 i i EDUL AR I, R It 5 S W7 JH e 15 R A2 B o A A7 ) i
HADRE. MEEEREHIE 1), BMENAFARETEmEEE 1), 748 THEREEESR. XE
ARt v, Rt PET R M 2R, BEEMARY, EEEZT st
T, MR RERERR B, FR A ISR G . B IFRE B . BK)EE 1), MBI
ORE RGO R RN, BRI, ISR R E .

3.2. FEMEFSEREEF TR

s 2 fos, BEE TR, SRR GRS R, KRR SRS =
P B AUR B K

DOI: 10.12677/br.2020.91009 68 JERZIEERTI


https://doi.org/10.12677/br.2020.91009

REHt 5

Control Moderate drought ~ Severe drought

Seveer drought before rehydration

Severe drought after rehydration

Figure 1. Picture of saponin drought stress and rehy-
dration treatment. (a) From left to right with control
group, mild drought, moderate drought; (b) saponin
before severe drought rehydration; (c) saponin after
severe drought rehydration
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Figure 2. Changes in chlorophyll content under drought stress and rehydration treatment
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Figure 3. Effect of gas exchange parameters on saponin drought stress and rehydration treat-
ment. (a) Photosynthetic rate; (b) Stomatal conductance; (c) Transpiration rate; (d) Cell inters-

titial CO, concentration
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Figure 4. Effect of antioxidant enzyme activity and malondialdehyde content on leaves under drought stress and rehydration
treatment. (a) Peroxidase; (b) Ascorbate peroxidase; (c) Catalase; (d) Superoxide dismutase; (¢) Malondialdehyde content
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Myt R EM T AT AEE T2 IR AWMy —, BRZMAEY IR, Kl
UPLC-MS $0 ARF5 3 (4L [ AQ A 2 B 3 — AR B s, 3EAT SRR 1A, 5.3 FHia ke 2K e B A AN
HAR RISV AT IRE(E 5)o AT 22 MR AT R AR AL 2 i, R H 7 NI Rk
EYE AR, CoCl I &), CoC3 MR &Y, THEIZK(C6C3C6 Btk 4 2K, it—b
SEE XS R A A AT I .
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Figure 5. Effect of drought stress and rehydration on the distribution of phenolic compounds in the leaves of Gleditsia chi-
nensis. Three biological replicates per group, blue indicates low accumulation of compounds, and red indicates high accu-
mulation of compounds
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