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(EIIRERTE HE{T 361005)

EFWEBEER PAL MERTRAERME SN L-EHEM (L-Phe) RMHES M E XS
HEERFE, EIEHAERBAT L-ERNER T LA, HR% BT % ik B
ENREEENFES, YHEXENE, FLECHGER LT BB mmE Bk,

TEREIBFT PAL BRENHBIRERL SRS EFE R E E &0, 8 NH, . &
DH FAR A3 6 PR BA PR L . 1 R0 40 N, T P MR 9 e 2 TR o Y 4 pHL 20 T HE BB 1 A B YR (R
T, EULAT BRI A AR RN (E B BEIR BLRR = 4 89 L-Phe 1R/ TRRR R RO (E, FEMG, 3B B/ Ry
FEEREMEREEF IR T LNBEEEAEL, A TEMEHNR BT MAL . FiRETM,
FMHRAEECLEAFANG KRN EEHFRSENER.

1 HHS5F %
1.1 HAMESER

REALRE ) NCo6 2 s FF K2 A B R B RS 0 BY G 1001-20-6R 23 SMBFR M, I o & 4 15
JF4EM PAL. 20K (AR). MHER (CP). DA P, Hil (AR). BM# (AR) M %
(AR) H{eFidl, FHBE (e MESERD mE &ML T Woufisdt, SHZ-82 MAKBERIRESE R
752 B A B LR € BT SR M L T L R T e,

L2 ERHAE

HMEHEF SNBSS E . RO (7D,

MBI EEL. (> RERL: RH—EBEBAK, AT pHe HEEEE MK, 60CHE
Lsmin, BL0EATEEDGE. &) FRBEEZE. FHE—1: 0.18g FHE, 10 5. 5ml pH7 BEsh e
TRHEIMAERE . SOCRE, —EEGBMAMM 1. 5ml pHY BRI EEHARRLFRE, 55
HKCI R, RECE LS IREIE H 0. 279 WM /¢ B LMM, RRE—2, 5 FRFRE
R P TR BT (TR W T & 1. 366g ¢9 D-LUBLME, B0 40 MUK IS 2% 0. 248g B 40 A /g E AL M
(o) WMBME R (CaCl, B, WRERL (RTRE), FRBBERRESL N, N - F
ENHBEREZE fEREEETEEES RO (8) dyis, FrEaoAE5 E & kMM k4 30
0. 437, 0.290. 0.200 £ 0. 366 M /g B 2R,

MM PEETE AR - E R (29 0.52), WA Sml ERE, RENA, HRA—E
R H IR TR R Y 4h /5, YR WA, 200K A2 215 , 3000r /min 8.0 15min, W5 I H
BTevgiA pHe~7 BB BN EREECE, BMARNGET TR EN, Mk FE, W
LA A R T A KR R AR O TS R S S PAL AR RS, W
15 58 XA &0t 8 30 10 40 M0 FR RSk 49 P EE RS Y ZE SR,

DT B B I K 278m R B E TR, RHERARI DA EN 8k,
2 BRH5E®w

BEEEANFEESEMIE.
EIXF 1984 59 B 19 Higsl,
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2.1 BENYNPALEHMNETHR
HMl. BZ - BAD- WARSSERNEENBENRESEF - SHRPERD, YENEAR
77 4mol/L NHy, pH10, 1V AHERM, RVIEEN 0TH, F1EEXET L Smol/L D-ILEEAT PAL

RoBEYE AR BT IR E R, FF 3R 0 T B 77 I oy A9 S BE T LAY PAL f (A1 k 2 e M 2, B

REVHEHRXTRERARNG, BRI B8 INEE.
F1 FEBUEE, X O-HE N, KGFHEOREHE (4n/dHD

PAL activity/mg » (h»g)~!

b
c
3

No alcohol ¥ ?:/:eP;l;e;lhyf szy(ijf-ol II;-ioTEiltfol; N;-sparging Without C1—
i 14.12 14. B¢ 15. 26 13.11 12. 04 9. 85
2 18.54 14. 46 15.07 23.41 24. 36 12.11
3 7. 80 8. 32 13. 86 23.141 20.77 12. 26
4 3. 89 5.50 8.70 20. 30 22.56 11.42
5 2. 83 4. 21 5. 67 17. 08 20. 7% 9. 84
6 3. 26 13.43 18. 30 5. 66
7 7.00 13. 87 7-70
B 4. 18 8. 20 6. 40
] 7.91 5. 22
10 2. 02 2- 69

2.2 ERFHPE O HiEN, M PAL EHMETER

RBWR#Y CI7 /O, 3 PAL RS TE B SRR DY, B AL R B Wt B 1,50, I8 HC 3k
TR AT pH WL Cl-y R 2R N, i b i S B & BT REE, X
P RER R AR PAL BRI, £ 1 PHERLEATE—A. RO ANBESHETHE
ERMEERN{ERAMEREREN S EERIEY.
2.3 THEBRMGEI PAL THNREAA

T B EY NH: B PAL tREREME R 22—, S0 T bk 4 50 TS 5080 5 15 4 BUAR Lk
HATREFRAIRLE . HY WS 1% MR, pH{EY 10, ZREE 30C, HF 2 TF L Lt e
BEMBARMAARER, PAL WELREEEHERRT T, 1 H 0T E 54 5 2 5 0 5 AT 5k
W WEEEE WA . T 2mol /L WEBR BEME WK, BAREE M NE L 2mol /L (NH,).CO, B 15 %
K, BEREMNEH, EENEERTER, BETREREEOREnH. A M EL B A
BB REEN—BH TERNFRNEFNRAH L AR EERPTRC T, 2R HHEET
I COT . Ac™ W REX B —ZAYHE R, FEAIEHT I NHY 1 NH, fk X F R it a oy
4mol/L NH; f 2mol/L NH, B #[F (pH AR . 2mol/L NH; FIREEER BT AR 2 04,
2.4 BlE{LHEN PAL EHBBRTIER

40 W0 8 T 2 U T B Y B D R SR R BRSO, EYIE WY dmol/L NH,, pHLO, 1% A
M, MWIRE 30CH, WA MELERNENERERIFHEY. NERTUEY, 7 0CHEHE
FRIE 15min RIEIBEIE M REN, WATERN LS. T B S0 B 5 R U BB MR
WA MAMELRE ., FHA . MBS, B, PR, WIS MR ELI N, FRRUBRTFRETARR
®, REWEECMREF _REENZLKE, WEAR-1 PR R ARARY, &
HD-WRBEEENEEATHAERAER. WA, RESEAT KC 38400, B fREsiiins
T, XEEEET CI Edr R S ARG E, SEMAEELEX O Rk, B, BRLER
FHCr B REEREMBBEMEFRET, BEBWREES—HEE,
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*2 FRABEHGENEERD. BHREEHE /i
PAL activity/mg = (h«g)—!?
Run -
4mol /L NHy 2mol/L. (NH,),CO; 2mol/L NH,Ac 2mol /L NH;,
1 15. 82 16. 33 10. 19 8. 67
2 11. 03 19.71 13. 65 7.17
3 4. 36 15. 21 12. 64 6. 8%
4 2.11 13.73 12. 57 5.91
5 0. 81 12. 21 12.21 5. 487
6 11. 55 11.95 3. 69
7 10. 25 10. 84 3. 42
8 B. 63 10.21 2. 33
¢ B. 11 9. 43 1. 82
10 7. 49 8. 84 1. §7
11 5.78 §.92
12 4. 24~ 6. 10
#3 FRNBEHERT PAL BEEHEE
PAL activity/mg + (h=g)7?
Run
Free cells Heating at 60°C K-carrageenin-1 k-cartageenin-2
1 14.11 14.90 5.14§ 6. 00
2 11.7 11.76 6. 74 6.72
3 5. 66 5.74 6. 08 6. 34
4 3.10 3.07 5. 13 5. 65
5 1. 53 1. 32 4. 70 5. 5%
6 3. 68 3.58
7 2. 23 2. 81
8 1. 87 1.83
9 0. 89 0.7%

2.5 FEHAESHKHTPALEHNEERE

BN Gp W o I8 C1U 10 D- 1L BERS AT B 14600 NCOos BE 5 185 PAL 7E [ My IR e 38 S8k, (8
RBRME - TR ENRNBRENESER SHEF BRI ERSE K E LGNS s, AHRE S
EEEANEENEAREE, EETRRNAEN T ERREEA BETHEIRSABREF RS S
E-ENTRERER 4 FEY, BTHRNMNI, RERERY 4mol/L NH,, pH10, 1% N, B
B 30C, MD-WHRBFEEN 1 Smol/L. BEPHIET NI PAL MR EHER “MD-WEE, £
CITALE N,” > “R O BN > “MD- AR, BN, U=ERTEE SRR, SR
T eIE, T B E 48R B 90h SEEIE {57 L1ome/h » g B B, 18§ IE H R34 20me/h -
g LI E O ()53 70RO 1T 40 R A K AR B —HHENASSAETHEEMENIEE ERNE
#10 U E BEATET 1omg/h - ). ERVPAL WEIREHZER—AFEYEE, HFE
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KEFBRGFE. MREERBRKEIAEH AN EFEIR P ST REALE ML2BEHRELE
. EXEH=FAESEGTEREERIREGEE, SRAENTEL. pH S LS., NH RE
B RN - LA B 450 B A TR A S5 Y M, SR B T A B 48 R BEA BB MR R T HR AR
BREIKFHFEERET L, WA PAL HHREHMEM TR Era Mk,
NBESRETRIOE SR (n/HD

*4

o

~HA

&, FFEHRE

PAL activity/mg» (h+g)™!

Run Without Inclusion of Exclusion Exclusion of €1~ and
stabilizing . D-sorbitol and of C1~ and inclusion of D-sorbitol
method N3z-sparging Np-sparging and Nj-sparging
1 14.12 6. 43 18.57 18. 44
2 18. 54 20. 35 19. 68 23.13
3 7. 560 18. 35 20.70 19. 85
4 3.89 21.03 15.76 22.96
5 2. 83 20. 06 20.93 24, 45
6 19.2% 19. 76 27, 06
7 12. 32 24. 08 26. 83
8 _19-25 21. 08 23. 42
9 14.32 19. 87 23.497
10 13.12 18.74 24.09
11 13. 09 12. 48 20. 60
12 8. 07 9. 40 20. 79
13 7.16 6. 30 15. 77
14 3.19 5.17 14. 58
15 3.71 10. 28
16 6. 35
17 2. 40
3 &

NCos B MM THF N ERBEABER YA TRE IO RBEETUEL T FRRIRS. &L
BRI D- AR FRE BT Cl ) B RIEN, # 0, ARMRASBBRERAREKENE
Eff BrupRasylr, SR RPIRND-LEE. TCUMko,, XNEMRREETUER
0935 7K L B ZIE 80h, FERUSIE A T LR 90k, 3 BT B I RR R 5 AF (58 5 1 My B A AR LIS
J1KF EW B REREIES 10 fF LA L, RO THEREESR T RABESRSE, YEMME—EFRE
AR T AR, MR —-SHRREHNRETENER, BEREEIHIETERNRER.
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Stabilization of Enzymic Activity of PAL
in the Yeast Cells During Bioconversion Process

Li Qingbiao Li Wei Lu Yinghua

{Department of Chemical Engineering Xiamen Univeersity, Xiamen 361008)

Abstract By comparing the numbers of the consecutive reaction runs with a relative
high PAL (phenylalanine ammonia-lyase)activity the stability of enzymic activity of PAL
in the cells (R. glutinis NC06) was determined. Various methods except reducing the
physical severity of the reaction conditions, such as high pH, high ammonia and trans-
cinnamic acid concentrations , have been developed for stabilizing the PAL under the bio-
conversion condition. The stability of the PAL in the cells can markedly be improved by
omitting chloride ions {(Cl™ } from the reaction mixture and using anaercbic condition cre-
ated by N,-sparking during the reaction process. The inclusion of glycerol ,especially sor-
bitol in the reaction mixture appeared to significantly increase the stability of PAL in the
cells., The substitution of (NH,),CO, or NH,Ac for NH,; in the reaction mixture and
the immobilization of the PAL-containing cells by k-carrageenin afso greatly contributed
to the stability of the PAL activity. A combination of N,- sparking during the reaction
process with inclusion of sorbitol and exclusion of Cl~ in the reaction mixture increased
the number of the consecutivé reaction runs with a high PAL activity (more than 19.5
mg trans-cinnamic acid per.g cell wet weight per hour) to 10-fold that of the control

which was carried out without any stabilizing means,

Key words Phenylalanine ammonia-lyase, stabilization, enzymic activity, L.-phenylala-

nine, trans-cinnhamic acid
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