5524 5T FELEATFZERE Vol.24,No.7
2018 4£ 4 H Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2018

AN TR) 0 BE X 98 T 2l i A K T TR i 2R G I R0

Rk, T2’ FaET, M, BED, Ax®?, dar, A’
(1. BHEAKXSTE HFEr, wil BN 646000; 2. w EFEHAFE, KA 610041,
3wl k5 ZALSHREFR KEHFEILELZ, RFI 610065)

[(WE] BB :UH50R A0 X RIS KR T RO R GRS, o S5 18 N TR 00 B 27 i AT 42 £ 33 30 4K
Voo ik TR ARS8, R A AR (X S 45 W IR 6] N ¥ BE (0,10,15,20,40 mmol-L™") 4bF R, 35 7% MR 25 5L S (L il [ 48 41
LB AL EE (SOD) 33 ALY (POD) |, 3 S AL & (CAT) |, IR I B 2ot S Ak Wl (APX) JVE MM AR AL A, SR 20K E AN
F 15 ~20 mmol - L™" i, 7T 45 2% 42 30t 92 7% M b 36 23 A0 F 3820 A 4 5 B0k BE 20 mmol - L™ AE, 38 7 Hb L= 3B 40 4 K 52 B B B
PO . BB R B R BN, S5 AR 2519 SOD 1 POD JEME S IV B AR A . BIE N(10 mmol-L™") 17 N(40 mmol-L7")
4bFLF SOD F1 POD & #4575, o N(15 mmol-L™") KB fe /I o T CAT 1 APX, 1% 55 40y 08 45 b 20 i) ity 735 1 G B B E 22 57,
IR 2 42 d, & N AT B G PE e H R 3505 T b N AR X B . 518 : J5 TR X B R B SRR OUAFAE T 1 -850 C &R, R
TR R VR N BRI T 98 10 AR AR 1 A 4, B N BRBE TR 26 16 R AR DL AT 2R 06 1 0 3 R T At R AR A

[kgiR] WE; MW=L, AR, BEEER; ARG

[hE4Z%ES] R284.1;R282.2;R931.2;R22;R243 [ XEE#RIRED] A [XEHS] 1005-9903(2018)07-0038-07

[doi] 10.13422/j. cnki. syfjx. 20180710

[ HER#HE]  hitp://kns. cnki. net/kems/detail/11.3495. R.20180112. 1331.002. html

[M&EHERRE] 2018-01-15 1449

Effect of Different Nitrogen Concentrations on Growth and Antioxidant

Enzymes Activity in Notopterygium incisum Seedling in Cultivation Matrix

ZHANG Yan'"'’, WANG Hong-lan®, JIANG Shun-yuan''** | SUN Hui’, YANG Ping'"’
DU Jiu-zhen® , SUN Hong-bing’, ZHOU Yi’
(1. College of Pharmacy, Southwest Medical University, Luzhou 646000, China;
2. Sichuan Academy of Chinese Medicine Sciences, Chengdu 610041, China;

3. Department of Environmental Science and Engineering, College of Architecture and Environment,

Sichuan University, Chengdu 610065, China)

’

[ Abstract | Objective; To discuss the effect of various nitrogen (N) concentrations on the antioxidase
activity and the growth of Notopterygium incisum seedling. Method: Enzyme-labeled instrument was used to
measure the activity of antioxidant enzymes [ superoxide dismutase (SOD), peroxidase (POD), catalase ( CAT)
and ascorbate peroxidase ( APX) ] of N. incisum seedling rhizome that were treated with various concentrations (0,
10, 15, 20 and 40 mmol+L ") of N. Result: According to our findings, the growth of N. incisum seedling was
effectively promoted with N with the concentrations between 15 mmol-L ™" and 20 mmol-L ™", while growing slowly

in N with the concentration above 20 mmol-L ™", SOD and APX activities of N. incisum rhizome showed an obvious

[KFEBEH] 20171013(026)

[(E€WB] EHEARPAIEETH (8147331) ;[ 5" h B2 25 BT T 5 % T (SQ2017YFC170295) ;2012 4F v = 24 #8118 36 T2
LI

[E—1EE] oK, 7EILMHI+ , A 25 FH AL A BIAE 25 B 5T , Tel : 15223052868 , E-mail ; zhangyanzi233@ 163. com

[BEMEE]  HIEE, B, U0, NG 25 % J5 5 3 55 0F 5%, Tel 028-87428339 , E-mail ; jsy007 @ vip. sina. com

- 38 -



524 5 T RELEATFZERE Vol.24,No.7
2018 4£ 4 H Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2018

*V’ shape with the increase of concentration. In high-concentration N (40 mmol-L "), SOD and APX activities
were the highest; and in middle-concentration N (15 mmol-L™") | the activities were the lowest. For CAT and
APX activities, there was no significantly difference in various concentrations of N in the early time, while the
activities under the high concentration was significantly higher than those in the middle-concentration N (P <0. 05)
in 42 d. Conclusion: Therefore, it can conclude that low and high concentrations of N caused the slow growth of

N. incisum seedling, and a dose-effect relationship was observed. The antioxidant enzyme activity of N. incisum

rhizome was significantly increased in a high-concentration N stress.
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Fig.1 Dynamic change of leaf area( A) , petiole length ( B) , petiole
thick ( C) of Notopterygium incisum under various N concentration

(x£s,n=10)
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Fig. 2 Lateral root number of Notopterygium incisum rhizome

under various N concentration
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Table 1 Percentage of rhizome thickening of Notopterygium incisum

under various N concentration %
IEIETTEE AR T K AR AR 1 K
TN 14.70"" 6.36™ 11. 42
& N 18.99¢ 7.55% 12.78*
N 20.55° 8.52¢ 15.32¢
e N 17.20*" 6.81*" 12.70*
=N 7.19" 4.59" 4.28"

i — 8 A P SRR Z R B P <0.05(K2~5[),
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PN JEIHMRZE SOD iR 2 % L THE TR
A, IR E 14 d B, SOD 3 PEAE B,
SN SRR 5 <

x2 AEAARETAREKBHELZERZ SOD FHMHETN
(x+s,n=9)

Table 2 Dynamic change of SOD acivity of Notopterygium incisum

rhizome under various N concentration(x £s,n=9) U-g™!
b 37 14 d 28 d 42.4d
TN 89.82 +0.81" 77.15 £5. 69" 77.14 £7.37"
ik N 90.74 1. 41" 76.34 +3.90" 81.01 £2.23"
N 86. 60 £3.28° 76.31 6. 34" 74.45 +6.61°
BEN 92.09 £0.79™  84.05 +3.08" 85.08 +1.43"
=N 92. 84 0. 30" 82.88 £2.75° 82.88 £2.20°
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Table 3 Dynamic change of POD activity of Notopterygium incisum

rhizome under various N concentration(x +s,n=9) U-g “emin !

b B
i

JTEN 970574 +2 143.16™ 9 000.21 +2 398.34" 13 013.06 +2 959. 24"

14 d 28 d 42 d
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BN 6587.28 £1 804.59° 15 824.11 +4 024.88" 12 282.91 +1 722.74°
B N 8.402.23 £2 322.00° 17 760.61 +3 586.07* 17 105. 13 +3 685. 34"

RN 16 049.77 £3 608.04° 17 677.01 +4 344.94" 21 472.28 +5 782.77°

] o 28 & & B, Bl A Ty 3 1) [ ) S K, IR N
B N ARFER S8 AR 2219 POD TR Y B0 2k b TH
B AR SR & 42 d J5,POD g MR B I, K
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B, POD 36 PRI &2 9 Se R RE S b Y R B AR
14 d B4 5 /ME , 95F 9 700 U-g ' +min ', B 3%
fICFAL N Al N A %R AE (P <0.05)
3.3.3  OR[A UM B X JETE AR 25 CAT 3 M 1) 52
AN TR MR FE 85 37 N JETG AR 25 CAT 30 4 119 728 £k JL A
k4, FEFRAT, FETEMRZE CAT [HFPEE S (16.48 +
3.53)U-g '*min~', FFRWIW, T N ALFE T CAT i
PEIR T, R 35.54 Ueg ™" omin ™" HAib kb G B 35
25, WEFRE 28 d B LR N A S N L #E R (% CAT
W A S HAAA M, 2R AR E, BRE
42 d i, @ N B CAT WM dm, & & T N

.42 .

AhFRfY 61.04 U-g ™' min~' . NEK4 BT LIFH K
N Fidse i N AT JETHAR 2K CAT i 2 e T R
Ja TR s 8 N AR FE (40 mmol- L") T, i 1k
—HE LTS, IR 42 d AR KRME, N
61.04 Urg ' ~min ", 35 T rh N b B i % 57 (8
(P<0.05),

Fd4 AEARRETEERZ CATEENIEEZTNU(3+5,n=9)
Table 4 Dynamic change of CAT activity of Notopterygium incisum

rhizome under various N concentration(x +s,n=9) U-g “!emin !

b

;ff 14 d 28 d 42 d
I N 35.54 £10.12° 23.05 £2.63° 29.23 +3.68%
&N 10.17 +1.93" 39.43 +5.53° 38.19 +5.31*
h N 8.27 £2.11° 23.05 +5.41° 14.15 £3.97"
HEN 11.36 +1.64" 42.21 £7.64° 42.37 +7.10"
BN 20.26 +5. 14 29.70 +5.37° 61.04 +17.4°

3.3.4 ARV AEHREE XS JEIE MR 25 APX I M Y 52
AN TR AU BE 35 35 R JE TR AR 25 APX i P 9 72 £k 3
e 5, K AT, NG MR ZE OAPX 3G P H R
(170.01 +28.84)U-g ' ~min "', ¥;7 W), & 4b 3
T APX FHEE TR EMZSR, T 1 120.93 ~
1945.75 U-g ™ '-min ', 535 % 28 d I, % N b3
() APX (M fi e (2 805.48 Ueg ™' »min "), 2 & F
HoAb A FE A XTI AE ; TG N AL B APX 35 PR J 1%, Ry
1119.17 U-g™ ' »min~", 555 ZF 42 d 0, 55 N F#
5 N ARFER Y APX R PR S R N BRIk Z N
A BRI AR, Ny 495.31 Usg ™' »min ™' [W] I 2E % K 3,
B & 55 7% I 1] B SE 4, A [m] 0k B2 15 5 T JE TG AR 25
APX VGBI 2 % AR TR B, 3w E 28 d
A HAE o, E R 1 773,25 U'g_] “min "',

F5 AEAARETEERE APX BHMHEENL(x+5,0=9)
Table 5 Dynamic change of APX activity of Notopterygium incisum

rhizome under various N concentration(x +s,n=9) U-g '-min "'

g

14 d 28 d 424
Jr ik

TN 1460.99 £329.17° 1119.17 +79.13>  671.42 +79.13"

BN 1592.49 +328.06° 1611.64 +341.01" 864.79 +74.57"

1 N 1443.92 £263.26" 1 649.74 +£328.32"  495.31 +109.90"

B N 194575 £266.36° 2 805.48 +563.84°  965.14 +234. 14°

N 1120.93 £202.66" 1 680.25 £256.72" 1 334.65 £193.19°
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T H A B AR R Ak 2L
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