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AA IR N K RBEIEL XS Lactobaci/lus sp. SKOOT & k7 FLES Y 520
gl T k!, BEE, A&, KA

(. TR R SHORE R I AR E, 108 Y 214122; 2. PEHFAHORY 2, a0 100833)

. NERKREEESET o B iR 8] ¥k LA (Lactobacillus sp.)SK007, #7T T Lactobacillus sp. SK007 ) [ #% P§
ARG ARFLIR RS, AHRKIL, 76 MRS ¥iFRH 5 ] 742 0.55 mmol/L KILEE, RINEMEIR 94%, (HAIN
ANE R P= 2K R IR 10K 3 W 2 TN S IR P e L I I 2R LI P R A0 R P DA P £ 5 S TR R B A SR T
BRWIX— N, B4k T Lactobacillus sp. SK007 FF 2K EER & BR FLER M R IS 1F. MFRIAMIER Jy 18.3
mmol/L, 30 CE B 5% 24 h, ZEFLER & AlIA 10.25 mmol/L.

KRR ARILMR: RNER: RN EMEEG FATE

FESES: TS201 XRRFRIRAD: A XEHRS: 1009-606X(2007)06-1202-05

1 "W =

#FLIR (Phenyllactic Acid, PLA), thFRB-AFLERK
3-EREFLR, 42 1998 4 Dieuleveux ZEMYE 11 b & R
() — Rl B R AR AN P 5. B R WA FLIR Re 4 i 2
P ds M EBUR B, WiEUR % K W A 1 (Escherichia coli
O157:H7). 47 {57 % Bk ¥ (Staphylococcus aureus). .
% 41 o 38 A= 2= 1R T (Listeria monocytogenes) &, 452
X5 | AT L P A P R R I L A )
IR, CAI RS o 8 W22 B 7Y, R
FLRR A PTE B e 0 Wb s 2 —. 55 Nisin(FL4EEk
B, FRILRME % . e TE & WWPELT,
A HETF R A — PR LA 8 65 7008 FH 6 k),

FLCR R AT e AR FLR, W R RN
MR E CHOE MR B R, bR bR B
EARFLIR, PR E(3.61~6.02 mmol/L)™M, i A R A
SRR R 1 2 J@ BT LA AR FLIR,  H KR
T HLER R /& GRAS(Generally Recognized as Safe, A1A
NEAEAEY), THSRHTERINT., R, ik
TENARAE ™, DR A SR A Ay LR T ARG 1) 48 L IR B

WIFLFF i (Lactobacillus plantarum)21B, iX & 5 T LR H
FEARFLIRIC T ORI, BEJS, AHARIRAR T PR RLIR N
FLERBE AR, Valerio 240 T 2 Fh LI AEIS /E MRS
(Man—Rogosa—Sharpe) 37 57 & 1 7™ AL K FL IR, (HARFLIR
PRI T BRAR AN A, DRI K 7 2 LI 1 e 2L
TN AR IR RN IR WA 1, BRI
MR G R N R N IR, HETT A R FLIR. MR

¥ BHEA: 2007-01-23, f&E HHE: 2007-04-16
EEWH: HxHRRFEESIESHIITH 5 : 20436020)

FF 7 0 2 LT VAR ) 2 D9 IR 1) e A 5 e LR 1,
HUUR N RN ERD), P . A R K,
ANTE A RBEA ™. AR AR AR A 0 7 %
FLIRMFLIR A, BTN EIR AR N O R FLIR & 1k
REFRAFEM, LUK P IR A IR N R T4 i A LR ™
A8 R BT N T,

2 MHE T

2.1 KL
2.1.1 #hh

Lactobacillus sp. SK007, M H SR AL 70 25
Rk SRAT, .
2.1.2 W7

KR FRNEIRW H Sigma A7), AN ERIE H
Fluka 7], FA0H T EARR g ot TR 2= ft,
Bl i al, R b al, LA R .
2.1.3 Rk

MRS Hi#:55(%, o): W% 2, BEFE 0.5, &A
1, W& 1, K.HPO, 0.2, LN 0.5, Frigmk 4%
0.2, MgSO,47H,0 0.058, MnSO,-4H,0 0.025, Tween-80
1 mL. pH % 6.2~6.4.

IR IR MRS $537 568 0 3% CaCOs, 2%55

iR . 7] MRS BiR3t,

REFEEFRH: MRS BB IR N &R . KN
PP (P05 FH 28 /K A8 J5 719 pH 22 6.2~6.4.
2.2 KWHE
2.2.1 RFLBR TR 3 ik K& e

PEZ I : 40%06(1979-), 53, WLAbAE N TN, A 90AE, ST ) S AR s YL, IR A, Tel: 0510-83405368, E-mail: bjiang@sytu.edu.cn.



56 ZENIG AL RN ER M RN BRI X Lactobacillus sp. SK007 £ B4 FLIR 5% 1 1203

BN R SRV (A AR RS, 8T8 K Kk
HETIT)S mL BeRp T MRS #9758, 30°CHi 7R 24 h it
ITE A B 0.1 mL & AR 1 B R R PR L, 30 TR
18~24 h. BRI A Tl o 515 v e el 1) P T v 1) e i A - %
. KIS 1) FLRR R R B SR IR AL, 30 CHi SR
72 h S RSTIN J BEA r ROR LR £ i, 49 B v R AR ORI
FIPERARI 16S tDNA 738 K7 510 e 5 AR ) TR
(RIE)H B2 A 58 /8%, K 45 B 4F NCBI H gk 47
BLAST J5#23 GenBank.

222 RiEgidHE

N ERT AT — BR B R0 T~ MRS K925, 30°C
TIEAESSE 18 h T, HU S BRI HE MRS Bi R B ik 7
12 h, #5 2 ISR BRI 2% R BB T R IR 77
B, R AR 3 ATAT
223 OM RO C I e R LR . 2R DA e R R R T

AR

%2 Valerio 2ZPMR I 7k, HEE Bk, Bk
B SEZE 15000 r/min 2500403 20 min, ¥ B3SO
JEIB(0.22 pm)id uE, HEAT HPLC( Z0BAH €38 1,
Agilent1100)Fl. €415 4444 AR (4154 (4.6 mmx150
mm, 5 um, Agilent Zorbax SB-Cg), a4 0.05%M) =
IR EL(A)F 0.05%[1 =5 LIR//K(B) IR A, B
FEVEMRET A : 0~20 min A i1 10%Z AL 2 100%,
20~23 min {5 100% A, 23~25 min A 100%2k 1251k %
10%. 3% 1 mL/min, ARFLER. < AR R RN 2R A 2 R 1)
A 210 nm, FEi 30°C, #EFEE 10 pl.

2.2.4 WA R E

A A=A R s SR FH 23 e 6 B, RROE R R e
600 nm Il 2 WG AE.
3 ERS00
3.1 BB ERIABRHWIABRREIFIEREE

M\ EER KPR A A B H 175 BRI, ST K0
R, Wk SK007 W s s R FLIR & e /1, 6 h
FFeEr=E, 72 h iK ) E(0.55 mmol/L), L H RTHRIE 1)
772K 3R i = ) 3L R TA (Leuconostoc  mesenteroides

subsp. mesenteroides ITMY30)7#(0.57 mmol/L)!" 423

e HRRZE 16S tDNA J7414]5 % %€ ) Lactobacillus,

GenBank #5254 DQ534529, AWIFT LLZEAE b 528

3.2 FRKEEXS Lactobaci/lus sp. SKOOT & & FLEL
=opA o)

32.1 FRNRAIRIKEXT Lactobacillus sp. SK007 &7k
FLIR K 5 Wi

7 SD 5 % B s n AN 2R v DL s L
plantarum ITM21B & R FLE = 8P AWF5E 1 MRS
BRI A IR FE RN 2R, 30 CHigR 72 h J5
KR FLRR ) 5. I 1 R, ISR 2 BR ] DS
RILIRI 5, SRR R 9.15 mmol/L I, &
FE b B R FLER AT IA 110 mmol/L. 5% (MRS 1537
B, AHnFEA 0.55 mmol/L ASFLER)AH LR N T 1 4%,
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Fig.1 Effect of phenylalanine concentration on phenyllactic
acid production by Lactobacillus sp. SK007

Tl AR R A R IR A 5 AR PR AR & 12
NN IR — AN AR —KFLIR, RN IRZ D &
WA SR FLIROLIE 2): (1) HZU RN, RN R A 2
BT N A ORI s (2) &I, ZR A i R A
It S A TR P A R FLIRS. R Rk
JEAE S NI PR AR T3 T BEAT » AT 4 i 7 2R SLIR
Ry b, R B 2% A SR SE PR I, %L IR B
NGNS, HeAb R SURIT R Bk, BB P T LUEN
SR B R LRI I L.

O~ o Q_H 0 O~ ¢
(3)

HoN OH o OH HO OH

Phenylalanini (Phe) Phenylpyruvic acid (PPA)

[ 2 Lactobacillus sp. SK007 FJ F 2 7R i B (1 2 b 4,
Fig.2 Reaction formula for phenylpyruvic acid by
Lactobacillus sp. SK007

Phenyllactic acid (PLA)

3.2.2 Lactobacillus sp. SK007 # 4k 2K & IR & R LR
Uy

MRS $5 775 RN Z BRI R 9.15 mmol/L, 30 C

Bi7 96 h, FHEORFLIR G U R RN R . R T R

FZEFLRAIAAL. WFE 1 ATLLEH, Lactobacillus sp.

SKO07 #Ab AR N S i A R FLIR IS F RN 2 k2>
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RS, TRFLIRGENG I, A DUAS F1 1R 7= 4 2K T 1
f2: B59% 72 h Ja R FLRIR Bk B B v, AR R A 2R AT 8l
R 94%, XFRWEA 6% R NE IR KA T RN,
T AR J PR 2R T T R T T = AR 2R LR, R, PRI R
RN R ERRE LR —, X5
Vermeulen 25 U ) 25 L M1 {21, L. sanfranciscensis
DSM204517 fil L. plantarum TMW1.468 X fE#64k 1%
RN R IR A R FLIR. T R i D DR S v ) H = R iR
G A=, S N2 2 R IR, Wb
H SIS ) S —1k . R (o 1 1)
R 4, 5 B B RN s Ay PR A DR 3%

F 1 Lactobacillus sp. SKOOT 3L E A RELE BUKFLER T 12

Table 1 Phenyllactic acid production from phenylalanine by
Lactobacillus sp. SK007

Time Phenylalanine" Phenylpyruvic Phenyllactic
(h) (mmol/L) acid” (mmol/L) acid"” (mmol/L)
0 9.15+0.14 0 0
2 9.11+0.11 0 0
4 9.08+0.06 0 0
6 8.97+0.09 0 0.07+0.01%
12 8.84+0.15 0 0.1740.01%
24 8.78+0.12% 0 0.2740.01%
48 8.67v0.12% 0 0.45+0.02%
72 8.60+0.08” 0 0.55+0.02%
96 8.57+0.12% 0 0.54+0.022

Note: Conditions: 9.15 mmol/L phenylalanine and 96 h cultivation at 30 ‘C
without shaking. 1) Data were expressed as means+SD (n=3),
significant difference from that of 0 h fermentation by Student’s t-test;
2) P<0.05.

3.3 XRAERERXT Lactobaci/llus sp.SK007 & K FLES

B0 R HAK R E

AT 2 TR T 2 2, S ol kg P A LR 11D I i DT 35
A b, DR R R A A IR ) AR R TR 2 R T 5
el T E IO R ) — Aspartame (S 4 B R 2% 04
R A 0 J5ORE LSBT A AR =, FRIEITE i U AT 5t
DRAAU R b P 2 oA P R A R T R A M T, F 9
% 2 Lactobaci//us sp. SK007 # L KR ERELE AU A FLER T2

Table 2 Phenyllactic acid production from phenylpyruvic acid
by Lactobacillus sp.SK007

Time Phenylalanine" Phenylpyruvic Phenyllactic
(h) (mmol/L) acid" (mmol/L) acid” (mmol/L)
0 0 9.15+0.14 0
2 0 8.40+0.13% 0.73+0.04?
4 0 6.78+0.19” 2.3540.06”
6 0.04+0.003% 3.79+0.122 5.30+0.10%
12 0.08+0.005% 1.9740.08% 6.91+0.06”
24 0.12+0.007% 1.76+0.07% 7.00+0.07”
48 0.16+0.008% 1.5620.08% 6.93+0.14”
72 0.18+0.01% 1.4540.06% 6.89+0.11?
96 0.17+0.01? 1.39+0.04% 6.88v0.15%

Note: Conditions: 9.15 mmol/L phenylpyruvic acid and 96 h cultivation at
30 C without shaking. 1) Data were expressed as means+SD (n=3),
significant difference from that of 0 h fermentation by Student's t-test;
2) P<0.05.

JLRE TR LR I AR B, e FE AR 2. MR AT,
RNEARIMANG, 2 h B RFLER =2, AR5 T n,
24 h WA R . 5 DR SR IR AL AR L,
RIS A T 1A%, BRI AR 77%. Vermeulen
SEPILLR T 2R A S W A6 R FLIR I, 0 T S iRde
UM, I o-Bi & BRAE N AR, S5 AR TLIRIK
JEWIN T 29 1.5 £%, 155 0.6 mmol/L. AT R4 F& W],
DA T Il 2 b JER 40— 0 S . AT RS e AR LI 7 o
AR, RFLER AR R e DRI RN AR E
FS. J5U DRI AT B A 2R DA A v TR =, A e i 1)
TERR, DAEUKH RS AR AE OR T R, I FLAT B
I 28 P I 2 9 s DL T 2. AN ) 2 A I g K
100%, KB RN MIRR(Z 77%) 2034 J5 & WA R FL
B8, /NI (29 2%) 2N T 3628 S NI .
3.4 Lactobacillus sp.SK007 #:{¢ KA RS =4 KL
BRH R B
3.4.1 ZEPIEAIRIKR A Lactobacillus sp. SK007 7=/E K3,
TR T 52 W)
52T AR A A A B0 R LR ) ), 45
Rl 3 fros. HEAT I, BEERPIR RGN, PREL
B i, (AN NIRRT 18.3 mmol/L I, BEAT)
AKSZ BN RN, RFLIR S B TT A N AL,
iff 52 % A A R PRI B2 20 18.3 mmiol/L.
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Fig.3 Effect of phenylpyruvic acid concentration on PLA
production by Lactobacillus sp. SK007

3.4.2 R JEXT Lactobacillus sp. SK007 742 2 FLIS ) 5 i

L S R B A I B LN 2%, 5 R B TR B (1)
AR PE, TR 25, 30, 37, 43 CHE ARG FRIGSE, H59% 24
h JE e R EEYE. 85 - KW, 30C £
Lactobacillus sp. SK007 fii A Kl &, AR FLIR ™ fe iR
B 25 CRIAERKZENS; 37 A1 43 CHIE AR A KRR T
245 B8 sz 204, 25K K 4.
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Fig.4 Effect of temperature on phenyllactic acid production by
Lactobacillus sp. SK007
3.4.3 K775 X} Lactobacillus sp. SK007 =25 4 3 R (1)
A
H 58 T 17777 SO R AT R FLRR P A R 52
S0 R IGHHE % . R HEFR(60, 120, 180 r/min), 13
BT 5 ER. mETI, RS ERR AT, R
DR FER AL K AORFLIR & I AR, i B I B ok
BHEMER. AN, IRGRIRE I T A, AT
B AL IR A W R 22 A 2 S R = A T R ),

10
18.3 mmol/L phenylpyruvic acid, 30°C

—~ 10 7 ]
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Fig.5 Effect of cultivation mode on phenyllactic acid production
by Lactobacillus sp. SK007

3.4.4 Lactobacillus sp. SKO07 %44 A i 15 & K FLIR
() P i

1 R AR IR 45 A N CR N I BRI B2 2 18.3
mmol/L, 30 C# B H:7%), %% Lactobacillus sp. SK007
RS RE. B 6 B H, 2 h EPARILR ™A,
4~12 h I AN, % 24 h IAFH 51 10.25 mmol/L, iX
SO ) 2R T R T A R IR FLIR R IR AL E N 56%.
pH 76 12 h % 4.0, Bl IRFFAE 3.8 Zifa. 4itEK
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Je PR il e U N BT AR, R e T,
T3 J S W 5 R A A AR, SER S RIT R BEAT, ReE
WHIEEF G R AHEIN. PR PR IR & LA 15 T
I 2NN
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Fig.6 Time course of phenyllactic acid synthesis from
phenylpyruvic acid by Lactobacillus sp. SK007
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(1) Mk th—#k LT 18 (Lactobacillus sp.)
SK007, n74: 0.55 mmol/L ZK¥LIE, 5 H AT CHGEM
7 AR FLIR b e A FLIR B8 5(0.57 mmol/L) H23lT.

(2) WU IR A R PR e . S N 2 AR FLIR 15 )
BRIV 2%, F AR AT A A RN =R, AR FLIR
PR T 11 A KRR 48 h. MR,
18.3 mmol/L. F 30 CH:E K777 24 h, Lactobacillus sp.
SK007 1] 7% 10.25 mmol/L [fJZRFLIA.

(3) HIRNARZH A SN LR TR L,
LA AR 0 S — b IR SR, AE BRI A A I
[ I TR o AR FLIR ™ 2 . AR R IR, A PRFLIR L
WALFRAE T RAT .
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Activity among Environmental Isolates of Lactic Acid Bacteria [J].

Effects of Phenylalanine and Phenylpyruvic Acid on Biosynthesis of
Phenyllactic Acid with Lactobacillus sp. SK007

LI Xing-feng', JIANG Bo', PAN Bei-lei’, MU Wan-meng', ZHANG Tao'

(1. State Key Laboratory of Food Science and Technology, Jiangnan University, Wuxi, Jiangsu 214122, China;
2. Chinese Institute of Food Science and Technology, Beijing 100833, China)

Abstract: One strain, Lactobacillus sp. SK007, which was isolated from Chinese traditional pickles, could produce the highest
phenyllactic acid (PLA) yield (0.55 mmol/L) in the Man—Rogosa—Sharpe (MRS) medium. The PLA production from phenylalanine (Phe)
by Lactobacillus sp. SK007 was investigated. It was found that Phe remained 94%, but the intermediate metabolite phenylpyruvic acid
(PPA) stayed below the detection level. These results indicated that the transamination of Phe to PPA is a rate-limiting step. The
bottleneck was overcome using PPA to replace Phe as substrate. Furthermore, the fermentation conditions of PLA production from PPA
by Lactobacillus sp. SK007 were optimized. Under the optimal conditions of 18.3 mmol/L PPA, and 24 h cultivation at 30 C without
shaking, PLA concentration reached 10.25 mmol/L.

Key words: phenyllactic acid; phenylalanine; phenylpyruvic acid; biosynthesis; Lactobacillus sp.



