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BREE Tt FR 24 AR 1) 245 T B A3 et IR — B PRI BIE AT 1 — RO R, 17 4% o &/ D8 40 2 e e K — )
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1 #MRERFE
1.1 RGHELNFTSRLLE

DL 5 4 AR R AR, 0. 1% HgCL I8 10 min 5 ICHE K th e 80k ., ARGV Z 0.5 cm 1/
B TR 405 S 15 52 2 (MSH-0. 5 mg/L 2,4-D+1.5 mg/L KT+1.0 mg/L IAA, 3. 0% BERE, 0. 7% 5
Bg, pH=5.8 M. F R AHALS 5 30 d TALKEFHFEMS+2.0 mg/L 2, 4-D+1.0 mg/L KT+
1.0 mg/L TAA, 3.0 FEBE, 0. 7% BUIR, pH=>5. 8) P 4kfC 1 Wk, 4k 1 b S5 41 K

AR Al TSI 6 T A AR % 7 i v S I A ] o e v LA AN IR B, 4398 0 mg/ L (CKD . 50 mg/L Phe
(T1), 150 mg/L Asp(T2), 1 mg/L SNP(T3), 1 mg/LASA(T4), 50 mg/L Phe-+ 150 mg/L Asp(T5),
50 mg/L Phe+1 mg/L ASA(T6), 150 mg/L Asp+1 mg/L ASA(T7), 1 mg/L SNP+1 mg/L ASA(TS8),
50 mg/L Phe+1 mg/L SNP(T9), 1 mg/L SNP+150 mg/L Asp(T10). 30 d J5 il & &I f5hr, 3 IREHE.

1.2 MERFE
1.2.1 RARMXEEZ PAL Fhale

GOGAT,GDH B #2 2 I Zhao M, WA 8. Mo BCEE @44 1 ¢ J5 4 8 mL
50 mmol/L ¥ Tris-HCl ZZ i (pH=8. O) vKIGWFE . Bfif5 4 “C, 10 000 r/min &> 30 min, B g, L
TR A B B . GOGAT TG P 52 2 B8 E /Al S50 (5 3k . &R 8h RS R A 0K 4> 1 pmol NADH S —
ANBEIE B, GDH G M 2 2 ] Loulakis &7 05 %, DLEA 80T 30 C FEALSGE R 1 pmol B 4 i
(NADH 5 NAD" )5 U — A FETG B A7 GOT [ 3 B i 32 B RS i Ak i B a4 0.4 ¢ J5
2.0 mL 0. 25 mol/ L i Triss HCl Z ¥ ( pH="7. 2 ) yKIGWHEE, SRJ5 4 °C. 10 000 r/min &> 30 min, H
V. T RO Sy AR O BETE R E S R R R, — A GOT WE MR e R B b A ) i
FEFE 1 h PN AR BP9 A 7 1) B ZR 8. PAL A 306 M0 S S IR pME 35 46 1 Sk, LA 4340 0. 01 OD A — A4~
B 1 B (U).

1.2.2 THEBREGAZMNE

RHAZA A [ D G250 Hefaps, DA LS & AR .
1.2.3 BAMH, BF . REFLSENT

SRR R T A S T A k.

B R A R FRE A R IO« 2 A Al U o i S AR 50 H B, RS FRE0. 3 g
AN 3 mL 30% H s fE BRI i, A 4 30 min J5 H 30 %0 AN R B A Z AT AT & . 5 000 r/min &0
10 min, HUEIERBE 3 5520 0. 22 pm JE ML U8 J5 25 . &0 R HPLC 357 %244 Xtimate C18
EERE, WA W + K=15: 85, Wik 1. 0 mL/min, KK 254 nm, H:E 30 °C, #EFER 20 pl.
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1.3 HiERIE
i 8 pr B E N E 3 W, BUE R SPSS 11. 5 #4711 4087 Ml 246586, 45 R DI £ Fr iR
FFRIR.

2 ER55MH

2.1 AESENFTRGHLAFARGEXER PAL EEMN T

M2 oA, 5% EAH, A (T1-TO @ MAT T1, T3, T4 B TR ERSEERGHL P
GOGAT &P, &R 9k 57.1%,78.0%,62. 7%. [AlW, T1-T4 & PFEEA B 2 & GDH,GOT WYk
PE. Hop T3, T4 A FRACR e fE . GDH B IEME 0 35t B T 77. 490,68 2% . GOT (3G 74 43 51l 4 % #]
B 42.4%,52. 0% 5 B (T5-TIOWMET, T6,T7,T9 4 ¥ rl i F 4w GOGAT WK ¥, 1 T8 F1 T10
REFRENANE T GOGAT WTE M T5-T9 MR FRm MR EmHAL T GDH M GOT mifte, Hi T7 43
FOR A, GDHLGOT (36 £ 43 A 80 BRER &5 1 87. 4 %6,106. 3%.

WE 2 R, SXFAA, T1-T4 AP e &2k @ 4121 h PAL #936 P, o T1,T3 b # ik 5]
AT, 4 B B T 26.9%,28. 9% ; T5-T10 Ab¥Hrh, |4 T10 4bFRAH PAL 3& LA, Hifh 4 b3
e PAL WA $E 5 . Hoh T7 Ab3 5 H A A 31 25 55 B BT Gt 78 3L, B BRI 1 63. 9%.
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2.2 AEAENFERGALTRARIEEASENFN
WK 3 7, 78 T1-T4 Zhirh, 55X BRAH G 4 R4 B2y ml g ik 2 B Ay H4Uh al i & B AR R
H2ESYEA G AE S, H T1ABRCRE W W 78 T5-T10 AbBirh, 55 AH LT EE RS BN A
HmAZREASIFE X, Kb T7 AR AR, WX T 107. 9% 28& T1-T10 kb B4, I
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Ab PRI AR T AT R S, b T4 AR FRAUR
oAl BT T 106. 7% . T T3 b B A REAR
TEHFEa; T1 AR B ER S TR &, 2
1 I 85. 7 %0,

WIS A e, T5-T9 Ab B & 35 #2172 i dl 20h AR ol o, o T7 A B0 T o el B e
o, T T10 AbFEEAH T AW EY L 2 T5,T7,T10 AFEX T 24 & w3 e 1 2 oA B2 4M:, 3 T8 4
BRI T SRR B TS5, T6 kb AT PR S R R A R, il e X IR T 85. 796,128, 6%, T T7,
T8, T10 ZLFRREAL 1 ¢ H L.

FER b B, T1 AL FEXT SRR . AT . BRI R BROR B A AL, T7 Ab X S AP0
o R R B R B B R, 6 A 3G R T A B v R R A, T T7 X A e e R R R 4
BREER T T1, T6 XA H & & & IE R T T1, FrlAE G AL BRSO BT

B3 FARELAEMNFEIGALATUTIEESSENRIM

F1 AEALEMNFERGHLAGRZEYHEH. SERBRHFRENTN %
b ¥R . _ 1 ¥
A 53 55

CK 0.16540.010e 0.01540.000c¢ 0.007=40.000cd
T1 0.37240.016b 0.03140.001a 0.01340.000ab
T2 0.31140.015bc 0.02640. 000b 0.01040. 001bc
T3 0.370+0.014b 0.010+0.001d 0. 003+0. 000e
T4 0.320+0. 021bc 0.03140.001a 0.00340.001e
T5 0.22740.010d 0.03240.001a 0.01340.000ab
T6 0.27740.014c 0.01340.001c¢ 0.01640.000a
T7 0.38140.007a 0.03740.001a 0.00540. 000de
T8 0.350+0.013b 0. 008+0. 000d 0.00340.001e
T9 0.37940. 026a 0.013+£0.000c 0.007=40.001cd
T10 0.16240.005e 0.030+0.002ab 0.00240. 000e

3 WRSHER

3.1

BUAEH Asp #1 Phe X+ ERGAHRAP AR S MEUM ST SRR

A 0 240 R0 s 7 v R i AR A O B A A A R A RGE R, Carrier SF5Y AR A 20 I v B 2
AR AP B L R DN 2 R T PR A AR R I AR A S 0 R A R A3 R S I 8~ 10 %, il
(U7 E=E SR FN L/ RN S B RO = S (e N = 2 (St D DN R AR TR 1% s 7/ 1 D2 B 4 N e A
HT R EE Y Phe 1 Asp 423 T 2 B @ 00 20 20 b G AR AR DG BTG R i B2 i B nDiA MR L SR,
. RS R R, AT REE B Y Phe # i PAL MM/ T4 i XA EERR . 0 PAL AR RS AY NH X
Zead [ AR X — e R T AR R e A DG T R A B . T BE R R AR R W A B S
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SR AH 6 T 2 A 3, I T AR R SR, AR A R R A E R . A AR . B AR
K RHERR Ry > A S0 S A i . ST SR A R BE T KRR Y. [RIET Phe Rl Asp A B2k &
A BT B R TS 1 38 2o A, 2 R 5 A RO oy B I iR

3.2 FEFSNP M ASA S EEFRAGALRRR GG RS E KK 0

VBB 1 75 5 R A AR O T 1 i PR e R A v LT L 3 e A AR RS Rl Y 3 M S K
A AR A 1 A R B BE R RIRT A, Ak DB K B SNP 3 R AE A HE Tk 4 A NR MR L A
IR, MRS AME NO A SNP J5 ., R E@HAZAEN GOGAT,GDH,GOT 45 i i 7 i
FE X, TREREAME NO s TR A P NR A5, BRI s NO, i NH, . NH/
3 202l GOGAT,GDH,GOT A5 & M35, i Jo L2 m) A7 HLA 0 [ A6 B % k. e ot 4k, SNP T fig
T oL e ) AR R O il MR = o A L U S AE W . H SNP B I T 5 R
A B, AT RESE Kl SNP X LA ai sk B v At i 4% 1) SC Bl ™ 28 T VR . XA 1R TSR

ASA & SA AT Y, TERLY R PN AT T 2 R0 AR B AR H R R, AR R ASA AT 2 A
YR SA K, IfiEad SA YA BN 52 B AR B RE . SA BE OIS B A T 1 1k 0 IR R UK A AR A
{5 M s 8 vk A RIS R 12 0 2 5 AR B B 5 R AR BIFSE R R, WS NS R VR B ) ASA
B TR AGHS A GOGAT.GDH,.GOT M. nl g2 H oA SA e dF T NR j& M=, (il
0 M P NOS ¥4y NHY , K55 GS/OGAT TR A S & NH, . 4 M ETA Y i Phe $2 {1t 5 5.
WA AT RERE SA [R5 T NR A GS 36 P LG SR 36 22 NI sl 7 JC AL B Wl L TRk K iz |
B O B R SR S rT s R L IR A AR . ASA IR & T A4l 40 PAL Y, WREIAE ST
PAL 3L R Ik, 25 T PAL B8R s, #Fs k8, s S 7 ASA J5. GOGAT,GDH,
GOT,PAL &t 5 84 . S . WSR2 M IEHSC, I ASA 7] 6858 3 £2 5 2 A8 SRk A48
AR DG B A TE 1 . ELRE B PR AR L A AU B A A L S BRSO B ) I R R R
B 20 SR . SRR .

3.3 BiEYMESTHEEANMMEERGALTRERBENERIR S ERBEM

PR A B 22 i R 2 5 R AR AR 7 B0 S R R G A R s R R A AR A 7 i A 4R e R I TR S AR
il 249 A A O R AR S TR R RN A5 T R R IR Y R B o IR DR IR A T U R A A M A R R
SN, A5 S5 IR R LA R R U EAE A S RS RS 2. 7 A5, PR 34 A%, Ll A B AL
REBEMLZ. R ER, EARINS RGN AS R & A 414 38 m e 2010 15 A O il 76 1 2 A R0 o
FZRSE M HOR AR . AR E B T B, i SNP 5 ASA, Asp 414, WTRERE N N R R IKIERE
WEoCE WA EAER, TR A M RIS A58 . X AT fF il — 2B 5. 1 ASA 5 Asp. phe 14
HIBE &2 B v AR DG Bl S M B OB e, S B I AH b 25 S B SR B . W] RE R R D i
TR 0 Iy > B A0 M AR Sk A AR A TR, M S T — 2 & T GOGAT,GDH,GOT 44
TR EE & PAL B &M, s T WA M FAL B e fh, b @ g0 S AE o . ST IR A R R T
AN/ a1

LA A AL RT DLUE B — b B A OGS L A O Ay B e B T G R S R R T AE
AR G B A AR b 5 A RN S i R ARG, X T EATM, WEZ R ERE IR I, AR
T T A ) 2 A A AR A B AR R TE B R R AR G, X R AR R S A VS I X AR A BN A Y I R
JE R B (] SRR TA] i Se R A 5 T il — 20 i 5.

AWFST 45 R R W], 36 TR YR BE 9 SNP, ASA, Phe, Asp B — 5 9 W5 & 4 V8 I8 45 8 5 @5 41 41
AW . SRR A RS AR N AR A G — AT GOGAT, GDH #il GOT i P, 38 o 58
GOGAT,GDH % i i 1% M i ML A HLARE AL, 3205 GOT (306 MR i 7 SR 5% 7% o Ffth 20 6 7%
1A AR AL & A 2B, O BB ST BRSO B RE s Sy — T E i R
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PAL 36 M, I 28 09 e 280 A0, ARk A A W i) A& B, B S A, BRI phe X &0 5 AH G Bl 35 10
P RS SR B RG: B8N 1 mg/L ASA F1 150 mg/L Asp 5 GOGAT,GDH,
GOT,PAL Y76 Pk 3 = A mT s v 28 1 & i B IR i, e 2R @l 20 h A el . S 47 & e .
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Effects of Exogenous Substances on the Key Enzymes Involved
in Nitrogen Metabolism in Pinellia ternate Calli and on the
Accumulation of Active Components in Them

LIU Jia, CAO Rui-xia, WU Neng-biao

School of Life Science , Southwest University / Key Laboratory of Eco-Environments in Three Gorges Reservoir Region ,
Ministry of Education, Chongqing 400715, China

Abstract: In this study, we took uniform and vigorous calli of Pinellia ternate as the experiment materials
and studied the effects of exogenous substances (Phe, Asp, SNP and ASA ) used alone or in combination
on the key enzymes involved in N metabolism and the accumulations of active components in them. The re-
sults showed that the activities of nitrogen metabolism-involved key enzymes and the contents of soluble
protein and total alkaloids in the calli were increased in all treatments, where an exogenous substance was
applied, the effect of SNP being most significant. In treatments, where two exogenous substances were
added into the medium, the activities of N metabolism-involved key enzymes and PAL as well as the con-
tents of soluble protein, total alkaloids and guanosine were increased significantly after the addition of
1 mg/L. ASA+150 mg/ L. Asp. In the treatment of 50 mg/L. Phe+1 mg/l. ASA, the contents of adeno-
sine increased by 129% , compared with the control. To sum up, exogenous substances can effectively reg-
ulate the activities of nitrogen metabolism-related enzymes of secondary metabolism, thus affecting the
contents of secondary metabolites of the calli of P. ternate.

Key words: Pinellia ternate; nitrogen metabolism; active component; exogenous substance
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