2008, 35 (11): 1653 - 1660
A cta Horticulturae Sinica

( , , 110161)
40% 75% DEAE-Sephaose , (Liliun davidii
var unicolor) (RPAL), 13. 19, 4. 68% PAL
DS- (DSPAGE) , 58.7 kD
PAL , : . PAL , 40
30 min 47%: L - , 40 Km 4.1x10%mol- L%
Mt FéET cdt FeT PAL , 1.0 1.0 2.0
1.0mmol- L', Ag" Ccot c&* , Ag’
: S682.2 DA : 0513-353X (2008) 11-1653-08

Separation and Pur ification aswell as Properties of Phenylalanne Ammon ia-
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Abstract: Phenylalanine anmonia-lyase (PAL) was iolated and purified from lily (Lilium davidii var
unicolor) bulbs via precipitating with anmonium sulphate grading fram 40% to 75% and DEAE-Sephaose
ion-exchange chramatogrgphy techniques A 13. 19-fold purification with a yield of 4. 68% wasobtained The
subunit molecular weight was estmated as58. 7 kD by DSPAGE Reaultsof studies on zymological proper-
ties indicated that PAL in the lily bulbswas not able © endure acid and alkali, egecially the fomer The
PAL activity declined gradually alongwith the increasing of temperature and prolonging of bath duration, how-
ever it fill remained 47% after 30 min at40 . Thisrevealed that40  was the optimum bath tamperature
PAL had a Km of 4.1 x10 *mol- L * for L-phenylalanine at 40 . lons such asMr’’, F€", cU” and
Fe'" enhanced the PAL activity and 1.0, 1.0, 2.0 and 1.0 mmol- L * were the most effective repectively
within the tested concentrations Ag’, Co™" and C& " inhibited the PAL activity and the impact of Ag” was
the severest
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, , PAL ,
, (Tanaka & Uritan, 1997)
( , 2006) ( , 2004) (
, 2004) (Jane et al , 2005) (Xiang & Bradley, 2005) PAL,
PAL PAL,
1
1.1
, 2006 4—10 ,
, , 2006 10 1
, ( , 2004b) ( ),
- 50
1.2
1.2.1 , 5 pH 8.5 0.05mol- L™* TrisHCI ( 1
mmol- L * EDTA, 20mmol- L * 0.5% PVP) , ,
4 12 000 r- min"* 30 min,
1.2.2 40%
, 3h, 4 10000 r- min"* 20 min, : 70%
, 3h, 4 10 000 r- min'* 20 min,
1.2.3 10mL pH 8.5  TrisHCI ( 0.01mol- L™* TrisHCI, 1 mmol- L*
EDTA, 20mmo- L' 0.5% ) , 20 4 ,
D, , PEG
1.2.4 , ( , 2002)
pH: DEAE-Sepharos Fast Flov 1.0 g, pH 50 55 6.0
6.5 7.0 7.5 8.0 85 9.0 0.05mol- L *NaCl 0.0Lmol- L * TrisHCI ,
1mL , 0.4mL , , 30 min, , 5000 r- min* 15
min
D EA E-Sepharose Fast Flow 1.0 g, 0.05 0.10 0.15 0.20 0.25
0.30 0.35 0.40 0.45 0.50mol- L *NeCl, pH 8.5 0.01mol- L * TrisHCI ,
1mL , 0.4mL , , 30 min, , 5000 r- min* 15
min
1.2.5 DEAE-Sepharos Fast Flov DEA E-Sepharose Fast
Flov. pH 85 1mol- L'* TrisHCI , pH 8.5 0.0lmol- L " TrisHCI ,
, , 0.45mol- L*
NaCl pH 8.5 0.01mol- L™* TrisHCI , 0.5mL- min*,
,  pH85 0.0Lmol- L' TrisHCI , cr PEG ,

- 20
1.2.6 PS- PS- PAL ,
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12%, 5%, pH 8.3  Tris- DEA E-Sepharose Fast Flow
PAL 200 L, 200 L ( DS )
3 min, 220V, 15mA,
35mA ( , 1999)
1.2.7 pH (L - ) pH 4.0 pH 10.0
40 5 10 20 30 60min :
40 50 60 70 80 90 100 5 10 20 30 min,
290 M , , mL min 0.01 OD
1 V), pH 8.8
PAL Km 2.5 5 10 20 30 40 50 60mmol- L' L -
40 30 min, HanesW oolf Km ( , 2004)
9 0.5 1 2 4mmol- L%,
40 30 min, mL min 0.01 OD 1 v),
2
2.1
1 I pH ] FAL ) y D EA E-
Sepharose Fast Flov pH , pH 8.5 ,
PAL ) , pH 8.5
2 , NaCl , , Cl
, DEAE-Sepharos Fast Flov , ,
CI ,
( , 2004) ( , 2004) , 0 0.5mol- L *NaCl
PAL , NaCl 0.45mol- L' , PAL
, ( 2
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Fig. 1 The selecting experiment of optimum pH
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, pH 8.5, 0.45mol- L'*NaCl 0.01mol- L' TrisHCI
2.2 PAL
3 DEAE-Sepharos Fast Flov  PAL ,
, 1 , PAL , : 2 0.45mol- L *
NaCl , PAL , PAL , PAL
20 N 16
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Fig 3 Elution profiles of PAL on DEAE-Sepharos Fast Flow

D EA E-Sepharos Fast Flow PAL DSPAGE ,
10 , : 4 ( 4,
58.7 kD, PAL (Xiang & Bradley, 2005)

kD
97.2 —
66.4
58.7kD

443

29.0 —

20.1 —

4 PAL DSPAGE
1 D EA E-Sepharose Fast Flow PAL; 2 PAL ;M. (kD) ,
b 97.2, 66. 4, 44. 3, 29.0, 20.1

Fig 4 Electrophoretogram of the fraction of PAL by D S-PAGE
1 PAL after DEAE-Sepharose Fast Flow; 2 PAL after sulphate salting-out; M. Protein molecular
weight marker (kD) : Phoghatase b 97. 2, bovine serum albumin 66. 4, egg albumen 44. 3,
carbonic acid glucoside enzyme 29. 0, trypsin inhibitor 20. 1

, PAL 4 ( , 1988) ,
235 kD , 184 kD ( , 2006) , 304 kD (

24 © 1994-2009 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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11
, 2006) 320 kD ( , 2004) , PAL 220 340 kD
( , 2003) , 0.35 %, 4.68 %,
13.19 ( 1)
1 PAL
Tablel The rewult of PAL isolation and pur ification fram lily bulb
/mg V] / 1% 1%
M aterial Total protein Total enayme  (U- mg 1) Protein Enzme Purification
content activity Ratio activity returns-ratio retums-ratio multiple
Rav enzyme 12.83 5 988. 89 466. 68 100. 00 100. 00 1
7.96 4 570. 22 573.89 62. 06 76. 31 1.23
Supematant fluid [40% (NH,) , S0, ]
0.38 371.11 971. 06 2.98 6. 20 2.08
Precipitation[ 75% (NH,) , S0, ]
D EA E-Sepharose Fast Flov 0.05 280. 00 6 156. 50 0.35 4.68 13.19
2.3 PAL
2.3.1 pH , PAL  pH ( 5),
, pH 10.0 PAL pH 4.0 , ,
pH 10.0 60 min  PAL
sl B £ pH 10.0
ol B | 5 pm;
| \ ] pH 4.0
o 80+ | = E
o D
:g < 70
0 A
&§ 0 |
m &
i‘l 2 50 -
$E 40 -
=<
T2 el
10 ! \
o L l
0 5
7K B5f ] /min
Bath duration
5 pH
Fig 5 Effectsof different pH of buffer and bath duration on PAL activity
2.3.2 2 , 2 PAL
5 min , 40 50 60 70 80 Table2 The tolerance of PAL to different bath tenperature
PAL /% PAL activity percen
88% , 90 100 / Y percentae
Bath temperature g i 10 min 20 min 30 min
57%  40%; 90 100
] ) 40 97+3.7 83+4.0 69+2.1 47+1.3
10 min 80 20 min 50 97+3.9 83+4.0 67£2.0 4210
: 60 70 30min 16% 60 94+1.2 30+1.0 26+1.6 16%1.2
70 89+3.8 24+2.3 1717 13+1.0
13%
80 88+3.1 22+1.2 0+0.6 0x0.4
, PAL % 57440 0+20 0%10 0#0.7
100 40 +£2.0 0+1.0 0+0.5 0+0.3
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2.3.3 PAL Km L -

16
: ML,  Hanes ® 5,14 e
BES L 3
W oolf ( 6), ‘i g2 .
X 2-10
- Km, PL  Km 3 55
4.1x10 °mol- L™ ML km S E5
Wz L
0.3x10* 1.5x10 %mol- L, B2 4
5.94 x10 *mol- L% ML km 2 B T . J
0.625x10°" 3.1x10 *mol- L™ " ( 001 0 001 0.03 0.05 0.07
, 1985); 3.87 x10 “mol- L* &Y g/ (mol - L)
Substrate concentration
( , 2004); Km
1. 01><10>3 0.778 ><10'3mol- L»1 ( 6 PAL L - HanesW oolf
Fig 6 HanesW oolf plot of PAL in
, 2006) PAL Km ) .
generation of L -phenylalanine
’ L -
2.3.4 PAL 9 PAL , ( 7
Mr® cd’ FeT FET 4 PAL , ,
1.0 20 1.0 1.0mmol- L' Ag" Co° cd&" PAL
' Ag+ , : C02+ Ca2+
., 0.5mmol- L* , Na'
PAL . Mg’ PAL
20
15 | I \
o JI’ |
w’ = 1 = b2
1 | E E' ':; H | [ | Mg
( | 11 | IE
1’?45()7‘{‘)0 1’\4*678‘)() 1” 45()79‘)() 1"5173-156787‘)70
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Fig 7 Effectsof different ionson PAL activity
Abgisaal - 0 indicateMnCl,, CuCl,, ACl, CoCl,, CeCl,, NaCl, FeCl;, FeD,, MCl, and control, regectively.

3
, (pH 8.0 8.9) pH
HCI , (NaCl) 0.5mol- L * ( , 2006;
, 2006) (2004) , pH
8.9, (NaCl) 0.5mol- L* PAL

, pH 8.5 0.45mol- L"*NaCl 0.0Lmol- L™*  TrisHCI

Tris
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( , v - ) ( , DEAE
) DEA E-Sephamse Fast Flow , ( , 2004)
(2004) (2006)
DEAE PAL ,
, , PAL
, PAL 40 45 ( ,
2006) 50 ( , 2004) ,
, PAL , F€' ci’ Fé'
, . Ag" Co’
,  B&" PAL ( :
2006) C&° \ ,
PAL , ( , 2007) (Keo etal , 2002)
(Dennis et al , 2004; , 2007) (W ajahatullah et al , 2003)
(Stephanie et al , 2006) , ( , 2007) (Dennis et al , 2004)
( , 2007) , PAL
, PAL , ,
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