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The physiological tolerance adaptation characteristics and the changes of berberine content in leaves
of Phellodendron amurense seedlings were investigated under the simulated condition of drought using
three different concentrations of polyethylene glycol ( PEG 8000) . The results showed that the contents of
MDA in P. amurense seedlings under 5% 10% and 20% PEG were different. Under the 5% PEG
stress MDA content reduced and in the entire stress process were lower than that before treatment ( P <
0.05) . Under the 10% PEG stress MDA content increased a little and a significantly increase appeared
at the 9th hour ( P <0.05). MDA content showed a single peak curve under the 20% PEG stress.
Membrane electrolyte leakage in leaves showed a fluctuated upward trend with the stress time and the
higher concentration of PEG damaged membrane more seriously. The content of proline decreased firstly
and then increased. Under higher concentrations of PEG the proline content varied greatly. The activity
of SOD increased firstly and then decreased. With the increase of PEG concentration the SOD activity
peaks came earlier. Berberine content in the leaves increased at the beginning and then decreased
gradually with the increase of duration. Under higher concentration of PEG the berberine content
reached its peak earlier while under lower concentration of PEG the berberin content peak came later
but the maximum value was higher.

Key words  Phellodendron amurense; drought stress; seedling physiology; berberine content

2

o

N 439 51.9% ° .

12011-07—20
(201104066) 2010 N ( gram 09) ,
o 1045182191827 Email: gbx1987@ 163. com 1150040

26 332
: o 1045182192335 Email: pzhangyh@ 126. com
© http: // journal. bjfu. edu. cn



3 27
1.2.2 s
. (S0D)
N 14 o
! 1.2.3
15 o
S 1.2.4
( Phellodendron amurense) .
( Rutaceae) (HPLC) '° o
I 1.3
T NN Excel SPSS
? 2
( 3 ) 3
8 2.1 PEG
9-10 11-13
o 1 PEG
MDA - 5% PEG
MDA
’ ;o 10%
1 PEG MDA
9 h
1.1 449 . PEG
4 o
° 7. 20% PEG
3 4 MDA 4 h MDA
o Conviron
2 .
1 2d 1 Hoaglangd 10
o 6 ~8 Or
gl
T
1.2 "
: |
1.2.1 PEG |
1
PEG 8000 o PEG 4;'; 4l
<
8000 5% ~10% - 20% g 3
2
o A
3
0
PEG " A
° 1 PEG MDA
~ 0.5.1.0.1. 5+ Fig.1 Variation of MDA content in leaves of P. amurense
2.0.3.0.4.0.5.0.7.0.9.0 h seedlings under PEG stress with varied concentrations
-80 C

2.2 PEG



34

3 PEG

28
P
E
15
<
&
L PEG i
PEG 0705 1 15 2 3 4 5 7 9
. 1.5 AbF I [)/h
h 2 h 3 PEG
9 h 5% PEG 2 Fig.3  Variation of proline content in leaves of P. amurense
100% . 1.5 h seedlings under PEG stress with varied concentrations
o 5% PEG
1.5~2h 3h 9 h
PEG 2349% . 10% PEG
2 h 15.17 pglg 41.42 pglg
30% PEG 173% . 20% PEG
2 PEG 365% .
PEG
120
——5%
100 +
< 80}
# o
§ 60
z
=
10 |
202
s s s s °
RN 2.4 PEG SOD
SOD 1
2 PEG -
. 0, H,0,
Fig.2 Effects of membrane electrolyte leakage of leaves of
P. amurense seedlings under PEG stress with varied concentrations ° 4 3
PEG SOD
2.3 PEG o 5%
20 50 Kemble " PEG 1.5h SOD
( Lolium perenne) 9 h 5% PEG
( Zea mays) . ( Triticum aestivum) SOD 10% PEG
SOD o 20% PEG
SOD 1h
o 9 h SOD
28.4% -
3, SOD ( 4)
SOD



3 29
5501
——5% 22
T’; PEG
2
B o
o
aQ
O 3
A
0.5 1 1.5 2 3 4 5 7 9 2
ALBEI [R/h )
4 PEG
SOD
Fig.4  Variation of SOD activity in leaves of P. amurense °
seedlings under PEG stress with varied concentrations s
SOD
SOD o
2.5 PEG °
3 PEG
SOD ;
® PEG
PEG SOD
PEG
9h
PEG
0.04 °
o Satu
£ ? ( Pinus
m]m . . .
% sylvestris) ( Picea abies)
%  Zu M 25 44 C
( Camptotheca acuminate)
38 C
50% 10— 40 C
00005 1 15 2 3 4 5 7 9 5 . PEG
SEHLR TE)/h
3 PEG 5% PEG 7 h
2.1 ;10%  20% PEG
Fig.5 Variation of berberine content in leaves of P. amurense
. . . . ) 5h 1.93
seedlings under PEG stress with varied concentrations
1.79 9
02
J . 2002 26 (1) : 69—76.
LANGE O L KAPPEN L SCHULZE E D. Water and plant life:
Problems and modern approaches M . Berlin: Heidelbergs
R PEG Springer Verlag 1976.



30 34
3 5 2004.
I . 2004 13(4): 16
20—23. J . 2004 24( 1) :115—118.
4 17
J . 1998 20(4) :98—103. J . 1999 19(6) :850—854.
5 18 CHERUTH A J KSOURI R RAGUPATHI G et al. Antioxidant
J . 2010 30 (5) :948—954. defense responses: Physiological plasticity in higher plants under
6 abiotic constraints J . Acta Physiologiae Plantarum 2009 31:
J . 2008 33(19) :2163—2166. 427-436.
7 1 M 19 5
1992:572. I 1999(4) :1+4.
8 M . 20 GR E K
2002: 664—669. M . . : 1984:97—-101.

9 LEUCH LICY YAO X et al. Constituents from the leaves of 21 J.
Phellodendron amurense and their antioxidant activity J 1998 19(2):81-85.

Chemical and Pharmaceutical Bulletin 2006 54(9) : 1308—1311. 22 JUNG 8 S. Variation in antioxidant metabolism of young and

10 J . mature leaves of Arahidopsis thaliana subjected to droughts J .

2007 27(2) :62-66. Plant Science 2004 166: 459—466.

11 AZAD M A K YOKOTA S OHKUBO T et al. In wvitro 23 SATU T MANNINEN A M RISTO R et al. Drought stress alters
regeneration of the medicinal woody plant Phellodendron amurense the concentration of wood terpenoids in scots pine and Norway
Rupr. through excised leaves J . Plant Cell Tissue and Organ spruce seedlings J . Journal of Chemical Ecology 2003 29(9) :
Culture 2005 80:43—50. 1981—1995.

12 J . 24 ZUY G TANG Z H YU J H et al. Different responses of

2008 28(2):236—239 256. camptothecin and 10-Hydroxycamptothecin to heat shock in

13 J . camptotheca acuminata seedlings J . Acta Botanica Sinica 2003

2010 28(2) :49—54. 45(7) :809—814.
14 M

2003:172—173 192 280.



